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n (54) Title: 1,4-DlHYDROPYRIDINES AS BRADYKININ ANTAGONISTS 

^ (57) Abstract: The present invention relates to compounds of formula (I) whcrcin each A is independently halo; Y is (CH2)m-, 
-C(0)- or S(0)-; R^ and R* arc independently C1.4 alkyl; R^ is substituted azacycloalkyl etc.; R* is phenyl substituted at the 2-position 
with a substituent selected from substituted C1-7 alkyl, substituted C1.7 alkyl, substituted C1.7 alkoxy, amine, etc; R^ is hydrogen or 
Ci^ alkyl; m is 0, I or 2; and n is 0, 1, 2, 3, 4 or 5. The present invention also relates to pharmaceutical compositions containing 
such compounds and to the use of such compounds in the treatment and prevention of inflammation, asthma, allergic rhinitis, pain 
and other disorders. 
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1,4-DIHYDROPYRIDINES AS BRADYKININ ANTAGONISTS 



This invention relates to 1 ,4-dihydropyridine compounds. These compounds are 
useful as antagonists of bradykinin, and are thus useful in the treatment of inflammation, 
asthma, allergic rhinitis, pain or the like in mammals, including humans. The present 
5 invention also relates to pharmaceutical compositions containing such compounds and to the 
use of such compounds in the treatment and prevention of Inflammation, asthma, allergic 
rhinitis, pain and other disorders. 

Bradykinin ("BK") Is generated under nomaal conditions in mammals by the action of 
various plasma enzymes such as kaliikrein on high molecular weight kininogens. It is widely 
10 distributed in mammals, as are its two receptor subtypes, Bi and B2. The actions of BK at the 
82 receptor include mainly contraction of arterial and venous preparations, although it can 
cause relaxation of peripheral resistance vessels as well. 

Many of the more important functions of BK, such as increases in vascular 
permeability, pain, and vasodilatation, however, are mediated by the B2 receptor. These 
15 effects at the B2 receptor are believed to be responsible for BK's role in numerous diseases, 
such as inflammation, cardiovascular disease, pain, and the common cold. Hence 
antagonists at the B2 receptor should find considerable therapeutic applications. iVIost of the 
efforts in this area thus far have been directed at peptidic analogues of the BK structure, 
some of which have been studied as analgesics and antiinflammatory agents. 
20 Numerous 1,4-dihydropyridine Qompounds which are B2 antagonists have been 

synthesized and disclosed in a number of patent publications such as US 5861402, EP 
899261 A1 and WO 97/30048. 

international Publication Number WO 96/06082 discloses a variety of 1,4- 
dihydropyridine compounds having a piperazinylcarbonylmethy group at the 2-position, which 
25 compounds are antagonists of bradykinin. 

It would be desirable if there were provided a non-peptide antagonist against the B2 
receptor, having potent B2 antagonistic activity without metabolic liability or drug-drug 
interactions, especially inhibition of P-450 isozymes such as CYP3A4. 
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Summary of the Invention 
The present invention relates to compounds of the formula 




(I) 

5 wherein A is Independently halo; 

Yis -(CH2W. -C(0)-or-S(0)s 

R"" and are independently alkyi; 

R' is selected from 

(a) C7.14 azacycio-, azabicycio- or azatricyclo-alkyi, in which the nitrogen atom 
10 optionally has a substltuent selected from aikyi, benzyl optionally substituted with one or 

two substituents Independently selected from halo and halosubstituted-CM alKyl* 
alkoxycarbonyl optionally substituted with one or two halogen atoms and Ci^ acyl; 

(b) hydrogen, C1.7 alky! optionally substituted with one or two substituents 
Independently selected from hydroxy, amino, aikylamino, di-Ci^ alkylamino, pyridyl, 

16 carbamoyl, pynrolldlnylcarbonyl, alkylaminocarbonyl. piperidinylcarbonyl, 

morphollnocarbonyl, 2-oxopyrrolldinyl, Cm alkyisulfonylamino. cyano. acylamino. 1,1- 
dioxoisothlazolinyl, 2-oxo-1 .3-oxazolidinyl. morpholino, Ci^ aikyl-2-oxopyrrolidlnyl. piperidinyl 
and oxo-piperidinyi; 

(c) piperidinyl optionally substituted on the nitrogen atom with Cm alM or Cm 
20 alkoxycarbonyl; 

(d) C5.14 cyctoalkyi, bicycloalkyi or tricycloalkyi, the C6.14 cycloalkyi, bicycloaikyi or 
tricycloalkyi being optionally substituted with one or two substituents independently selected 
from 0x0. hydroxy, amino, C^^ alkylamino. di-CM alkylamino. Cm alkoxybenzamido. 
morpholino and oxopyrroiidlnyl; 

25 (e) C7-10 bicycloalkenyl. benzo-Cs.; cycloalkyi or heterocyclic optionally 

substituted with one or two substituents independently selected from Cm all<yl and halo; and 
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(f) Ci^ alkyl-C3.7 cycloalkyi, the cycloalkyi moiety being optionally substituted 
with one, two or three subslituents independently selected from cyano, amino-Ci^ alkyi-. 
alkylamino-CM alkyK acylamino-Ci^ alkyh Ci^ alkyl-sulfonylamino-CM alkyi, amino, 
oxopynrolldlnyl, C4.7 cydoalkylamino-CM alkyI, di-Ci^ alky(amino-Ci^ alkyI-, hydroxyl. 
5 carbamoyl, acyKC^ alkyl)amlno, acyl(CM alkyl)amino-Ci^ alkyi, di-CM alkylamino, 
pyrrolldlnyl-CM alkyI, oxopyrrolidinyl-Ci^ alkyI and di-Ci^ alkylamino-Ci^ alkyi; 

is phenyl substituted at the 2-position with substituent selected from 

(a) aikyi substituted with one. two or three substituents independently 
selected from amino, amina'C2^ alkoxy, phenylthio. alkyl-phenylthio. di-Ci^ 

10 alkylamino-Ca^ alkoxy, alkylamino-C2^ alkoxy, Cm alkylamino. di-C^ alkylamino, 
hydroxy, alkoxy. piperazlnyl, oxopyrrolidinyl. pynrolidinyl, Ca^ alkylenedioxy, acyloxy, 
0x0, morphoiino, alkylaminocarbonyl-Ci^ acyiamino. aIkoxycarbonyl-Ci^ acylamino, 
CMalkoxycarbonylplperazinyi. acylplperazlnyi. alkylthio, heterocyclic-CM alkoxy, (dl- 
Cm alkylamino)(C3.7 cycioalkyi)C2^ alkoxy, (C^ alkylamino){C3.7 cycloalkyOCz^ alkoxy and 

1 5 (amlno)(C3.7 cycloalkyl)C2^ alkoxy; 

(b) Cs.7 alkyl optionally substituted with one. two or three substituents 
independently selected from amino, amlno-C2^ alkoxy, phenylthio, alkyl-phenylthio, di- 
Ci^ alkylamino-C2^ alkoxy, a!kylamino-C2^ alkoxy, alkylamino, di-C^ alkylamino. 
hydroxy. alkoxy, piperazlnyl, oxopyrrolidinyl, pyn-olidinyl, C2^ alkylenedioxy, acyloxy. 

20 0x0, morphoiino, alkylamlnocarbonyl-Ci-e acylamino. alkoxycarbonyl-Ci^ acylamino. 
Cm aikoxycarbonylplperazlnyi. Ci^ acylplperazinyl. Cm alkylthio, heterocyclic-CM alkoxy, (dl- 
Cm alkylamino)(C3.7 cycloalkyl)C2^ alkoxy, (Cm alkyiamino)(C3.7 cycloaIkyl)C2^ alkoxy and 
(amino)(C3.7 cycloalkyt)C2^ alkoxy; 

(c) Cm alkoxy or Cm alkylthio, the Cm alkoxy or Cm alkylthio being substituted 
25 with one. two or three substituents independently selected from amino, amino-C2-4 alkoxy. 

phenylthio. Cm alkyl-phenylthio. di-CM alkylamino-C2w, alkoxy, Cm alkylamino-C2^ alkoxy. 
Cm alkylamino, di-CM alkylamino, hydroxy. Cm alkoxy, piperazlnyl, oxopyrrolidinyl, 
pyrrolidinyl, C2^ alkylenedioxy, C1-6 acyloxy. 0x0, morphoiino, C^^ aIkylaminocarbonyl-Ci-6 
acylamino, Cm aikoxycarbonyl-Ci^ acylamino, Cm aikoxycarbonylplperazlnyi, Ci-a 
30 acylpiperazinyi. Cm alkylthio, heterocyclic-CM alkoxy, (dl-CM alkylamino)(C3.7 cycioalkyl)C2-4 
alkoxy, (Cm alkylaminoXCs.? cycloalkyl)C2^ alkoxy and (amlno)(C3.7 cycloalkyl)C2^ alkoxy; 

(d) Cs.7 alkoxy or C5.7 alkylthio, the C5.7 alkoxy or C5.7 alkylthio being optionally 
substituted with one, two or three substituents independently selected from amino, amino-C2^ 
alkoxy, phenylthio, Cm alkyl-phenylthio. di-CM alkylamino-C2wj alkoxy, Cm alkylamino-Cz^ 

35 alkoxy, Cm alkylamino, di-CM alkylamino, hydroxy, Ci^ alkoxy, piperazlnyl, oxopyrrolidinyl, 
pyrrolidinyl, C2u> alkylenedioxy, Ci^ acyloxy. 0x0. morphoiino, Cm alkyiaminocarbonyl-Ci-e 
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acylamino, alkoxycarbonyl-Ci^ acylamino, alkoxycarbonylpiperazinyl. 

acylpiperazinyl, alkylthio, heterocyclic-Ci^ alkoxy. (di-Ci^ alkylamino)(C3.7 cycloalky!)C2^ 
alkoxy, (Ci^ alkyIamino)(C3.7 cydoaikyl)C2-4 alkoxy and (amino)(C3-7 cycloalkyl)C2^ alkoxy; 

(e) amino, Ci^ alkylannino, acylamino, amlnoacetylamlno. C^^ 

5 alkylsulfonylamlno. halosubstltuted-Ci^ alkylsulfonylamino, halosubstituted-Ci^ alkylamino or 
alkoxycarbonylaminoacetylamino; 

(0 piperazinylcarbonyl. morpholinocarbonyl, nilro, cyano, hydroxy, 
alkylsulfonyl, alkylsulfinyl or di-Ci^aIkylaminosulphenyl; 

(g) Cm alkylthio, acylthio, amlno-Ci^ acylthio, alkylsulfonylthio, 
1 0 halosubstituted-Ci^ alkylthio or alkoxyamlnoacetylthlo; 

(h) C2-7 alkenyl or C2.7 alkynyl, the 02-7 alkenyl or C2.7 alkynyl being optionally 
substituted with one, two or three substituents independently selected from amino, Ct^ 
alkylamino, di-Ci^ alkylamino, hydroxy, alkoxy. piperazinyl, oxopyn-olidlnyl, pyrrolldinyl. 
Cz^ alkylenedioxy, halo, Ci^ acyloxy, 0x0, morpholino, alkylaminocarbonyl-Ci^ 

15 acylamino, alkoxycarbonyl-Ci^ acylamino. alkoxycarbonylpiperazinyl, 

acylpiperazinyl and alkylthio; and 

(i) C7.14 azacycloalkyi optionally substituted with one or two substituents 
independently selected from 0x0 and Ci^ alkyi; 

is hydrogen or alkyI; 
20 m is 0, 1 or 2; and 

nis 0, 1,2, 3, 4 or 5; 

and the pharmaceutically acceptable salts and prodrugs thereof. 
The present inventton also relates to the phamnaceutically acceptable acid addition 
salts of compounds of the formula (I). The acids which are used to prepare the 

25 pharmaceutically acceptable acid addition salts of the aforementioned base compounds of this 
invention are those which form non-toxic acid addition salts, Le.. salts containing 
pharmacologically acceptable anions, such as the chloride, bromide, iodide, nitrate, sulfate, 
bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, 
succinate, maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate, 

30 ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate [i.e. , 
1,1'-methylene-bis-(2-hydroxy-3- naphthoate)]saIts. The acid addition salts can be prepared by 
conventional procedures. 

The invention also relates to the pharmaceutically acceptable base addition salts of 
compounds of the formula (I). The chemical bases that may be used as reagents to prepare 

35 pharmaceutically acceptable base salts of those compounds of formula (I) that are acidic in 
nature are those that form non-toxic base salts with such compounds. Such non-toxic base 
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salts include, but are not limited to, those derived from such pharmacologically acceptable 
cations such as alkali metal cations ( e.g. , potassium and sodium) and alkaline earth metal 
cations (e.g. , calcium and magnesium), ammonium or water-soluble amine addition salts such 
as N-methylg!ucamine-(meg!umlne), and the lower alkanolammonlum and other base salts of 
5 pharmaceutically acceptable organic amines. The base addition salts can be prepared by 
conventional procedures. 

Compounds of formula (1) may contain chiral centers and therefore may exist in 
different enantiomeric and diastereomeric forms. The present Invention relates to all optical 
isomers and ail stereoisomers of compounds of the formula (I), both as racemic mixtures and as 
10 Individual enantiomers and diastereolsomers of such compounds, and mixtures thereof, and to 
ail pharmaceutical compositions and methods of treatment defined below that contain or employ 
them, respectively. 

As the compounds of formula (I) of this invention possess at least two asymmetric 
centers, they are capable of oocum'ng in various stereolsomeric forms or configurations. 
15 Hence, the compounds may exist in separated (+)- and (-)-optically active forms, as well as 
mixtures thereof. The present invention includes all such forms within Its scope. Individual 
isomers can be obtained by known methods, such as optical resolution, optically selective 
reaction or chromatographic seperation in the preparation of the final product or its Intermediate. 
One embodiment of the present Invention is directed to compounds with the following 
20 stereochemistry 




Another embodiment of the present invention is directed to compounds with the 
following stereochemistry 
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and each refer to azabicycio-, azatricyclo-alkyl. bicycloalkyi, tricycloalkyi, and 
C7.10 bicydoatkenyl groups. Those skilled In the art will appreciate that such groups can exist 
as multiple stereoisomers including endo and exo orientations. The present invention 
5 includes all such stereoisomers. Specific embodiments include the exo isomers of the 
azabicycio-, azatricyclo-alkyl, bicycloalkyl. tricycloalkyi. and C7-10 bicycloalkenyl groups (such 
as exo-8-azabicyclo[3.2.1]ocl-3-yls). Another specific embodiment includes the endo Isomers 
of the azabicycio-. azatricyclo-alkyl, bicycloalkyl, tricycloalkyi, and C7.10 bicycloalkenyl groups 
(such as endo-8-azabicyclo[3.2.1]oct-3-yls). 

10 The compounds, salts and prodrugs of the present Invention can exist in several 

tautomeric forms, including the enol and imine form, and the keto and enamlne form and 
geometric Isomers and mixtures thereof. All such tautomeric forms are included within the 
scope of the present invention. Tautomers exist as mixtures of a tautomeric set in solution. 
In solid form, usually one tautomer predominates. Even though one tautomer may be 

15 described, the present invention includes all tautomers of the present compounds. 

The present invention also includes atropisomers of the present Invention. 
Alropisomers refer to compounds of formula (I) that can be separated into rotationally 
restricted isomers. 

The compounds of this invention may contain olefin-like double bonds. When such 
20 bonds are present, the compounds of the invention exist as cis and trans configurations and as 
mixtures thereof. 

As used herein, the term "halo" is fluoro, chloro, bromo or iodo (preferably fluoro or 

chloro). 

As used herein, the term "alkyl" means saturated monovalent hydrocarbon radicals 
25 having straight or branched moieties, or combinations thereof, including, but not limited to, 
methyl, ethyl, n-propyl, /sopropyl. n-butyl, /so-butyl. seconc/a/y-butyl, fert/a/y-butyl. 
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As used herein, the term "alkoxy" means alkyl-0-, including, but not limited to 
methoxy, ethoxy, n-propoxy, /sopropoxy, /)-butoxy, /so-butoxy, seconcfa/y-butoxy, tertiary- 
butoxy. 

As used herein, the term " halosubstituted alkyl" refers to an alkyi radical as 
5 described above substituted with one or more halogens, including, but not limited to, 
chioromethyl, fluoromethyl. difluoromethyl. trifluoromethyl, 2.2,2-trlchloroethyl, and the like. 

As used herein, the tenri " acyl" means a group having carbonyl such as R'-C(O)- 
wherein is hydrogen, all^l, phenyl or C3.7 cycloallcyl, including, but not limited to, 
formyl, acetyl, ethy|.C(0)-. n-propyl-C(O)-. /sopropyl-C(O)-, n-butyl-C(O)-. /so-butyl-C(O)-, 
10 s©co/?Gfa/y-butyl-C(0)-, ferf/a/y-butyl-C(0)-, cyclopropyl-C(O)-, cyclobutyl-C(O)-. 
cyciopentyl-C(O)-. cyclohexy!-C(0)-, cycloheptyl-C(O)-. and the like. 

As used herein, the term "C5.14 cycloalkyi, bicycloalkyi or tricycloalkyr means 
monocyclic, bicycllc or tricyclic alkyI having 5 to 14 carbon atoms, such as cyciopentyl, 
cycloheptyl, cydooctyl. blcyclo[3.2.1]octyl, bicyclo[3.3.0]octyl trlcyclo[4.3.3.0]dodecyl, 
15 octahydropentalenyl and blcyclo(2.2.1]heptyl. 

As used herein, the term "C7.14 azacycio-, azablcyclo- or azatricyclo-alkyi" means 
monocyclic, bicyclic or tricyclic alky! having 7 to 14 carbon atoms and one nitrogen atom in. 
the ring, such as quinuclidinyl. azabicyclo[3.2.1]octyl, azabicyclo[3.3.1]nonyl, and 
azatricyclo[3.3.3.0]undecyl. 
20 As used herein, ther term "heterocyclic" means a monocyclic or bicyclic hydrocarbon 

group which has one or more hetero atoms In the ring, preferably 4 to 10 carbon atoms and 1 
to 3 heteroatoms, including such groups as piperidinyl, morpholinyl, thiamorpholinyi, 
pyrrolidinyl, pyrazolinyl. pyrazolidinyl, pyrzoryl, piperazinyl, furyl. thienyl, oxazolyl, tetrazolyl, 
thiazolyl, imidazolyl, pyrazolyl, pyrimidinyi. pyrrolyl. pyrrolidinyl. quinolyl and quinuclidinyl. 
25 In the formula (I), A is preferably fluoro or chloro, and more preferably chioro. 

In the formula (I), Y is preferably -(CH2)m- wherein m is 1 or 2, and more preferably m 

isl. 

In the fomiula (1), and R^ are preferably, independently, methyl or ethyl, and more 
preferably methyl. 
30 In the fomiula (I), R^ is preferably 

(a) C7.14 azacycio-, azabicycio- or azatrlcyclo-alkyi, In which the nitrogen atom 
optionally has a substituent selected from Ci^ alkyi, benzyl optionally substituted with one or 
two substituents independently selected from halo and halosubstituted-Ci^ alkyl. 
aikoxycarbonyl optionally substituted with one or two halogen atoms and acyi. 
35 More preferably R^ is azabicycloalkyi optionally substituted with alkyi. benzyl 

or Ci^acyl. 
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Most preferably is methlylazabicyclo[3.2.1]octyl, ethylazabicyclo[3.2.1]octyl or 
formyla2ablcyclo[3.2.1 Joctyl. 

In the formula ((), is preferably phenyl substituted at the 2-position with substituent 
selected from 

5 (a) Cm alkyi substituted with one, two or three substltuents Independently 

selected from amino, amino-Cz^ alkoxy, phenylthio, C^^ alkyl-phenylthio, dl-C^ alkylamino- 
alkoxy, Cm alkylamino-C2^ alkoxy. Cm alkyiamino, dl-CM alkylamino, hydroxy, Ci^ 
alkoxy, piperazinyl, oxopynrolidlnyl, pyrrolidinyl, C2-4 alkylenedioxy. Ci-e acyloxy, 0x0, 
morphollno. Cm alkyIaminocarbonyl-Ci^ acyiamino, Cm alkoxycarbonyl-Ci^ acylamino. Cm 
10 alkoxycarbonylpiperazinyl, Ci^ acylpiperazinyl, Cm alkylthio. heterocycllc-CM alkoxy, (di-CM 
alkylamino)(C3.7 cycloalkyl)C2wj alkoxy, (Cm alkyIamino){C3.7 cycloalkyl)C2wi alkoxy and 
(amlno)(C3.7 cyc(oalkyl)C2^ alkoxy; 

(b) C9.7 alkyi optionally substituted with one, two or three substltuents 
independently selected from amino, amino-C2^ alkoxy, phenylthio, Ci^ alkyl-phenylthio, di- 

15 Ci^ alkylamino-C2^ alkoxy. Cm alkylamino-C2wi alkoxy. Cm alkylamino, di-CM alkylamino, 
hydroxy, Cm alkoxy, piperazinyl, oxopyn-olidlnyl, pyrrolidinyl, C2^ alkylenedioxy, Ci^ acyloxy, 
0x0, morphollno, Ct-4 alkylaminocarbonyl-Ci-6 acylamino, Cm alkoxycarbonyl-Ci^ acylamino.: 
Cm alkoxycarbonylpiperazinyl. Ci-e acylpiperazinyl, Cm alkylthio, heterocyclic-Ci^ alkoxy, (di- 
CM alkylamino)(C3.7 cycloalkyl)C2-« alkoxy, (Cm alkylamino)(C3.7 cycloalkyi)C2^ alkoxy and 

20 (amlno)(C3-7 cycloalkyl)C2^ alkoxy; 

(c) Cm alkoxy or Cm alkylthio. the Cm alkoxy or Cm alkylthio being substituted 
with one, two or three substltuents independently selected from amino, amino-C^^ alkoxy, 
phenylthio, Cm alkyl-phenylthio, di-CM alkylamino-C2-4 alkoxy. Cm alkylamino-C2-4 alkoxy, 
C,^ alkylamino, di-CM alkylamino, hydroxy. Cm alkoxy, piperazinyl, oxopyn-olldinyl, 

25 pyrrolidinyl, C2-4 alkylenedioxy, Ci^ acyloxy, 0x0. morpholino, Cm alkylaminocarbonyl-Ci-e 
acylamino, Cm alkoxycarbonyl-Ci^ acylamino. Cm alkoxycarbonylpiperazinyl, Ci-e 
acylpiperazinyl, Cm alkylthio. heterocyclic-Ci^ alkoxy, (di-CM alkylamlno)(C3.7 cycloalkyl)C2^ 
alkoxy, (Cm alkylamino)(C3.7 cycloalkyl)C2^ alkoxy and (amino)(C3.7 cycloalkyl)C2^ alkoxy; 

(d) C5-7 alkoxy or C5.7 alkylthio, the C5.7 alkoxy or C5-7 alkylthio being optionally 
30 substituted with one, two or three substltuents independently selected from amino, amino-C2^ 

alkoxy, phenylthio. Cm alkyl-phenylthio, dl-CM alkylamino-C2-4 alkoxy, Cm alkylamino-C2^ 
alkoxy, Cm alkylamino, di-CM alkylamino, hydroxy. Cm alkoxy. piperazinyl, oxopyrrolidinyl, 
pynrolidinyl, Cg^ alkylenedioxy, Ci^ acyloxy, 0x0, morphollno, Cm alkylamlnocarbonyl-Ci^ 
acylamino, Cm aIkoxycarbonyl-Ci^ acylamino. Cm alkoxycarbonylpiperazinyl, C^-e 
35 acylpiperazinyl, Cm alkylthio. heterocyclic-CM alkoxy, (dl-Ci^ aikylamino)(C3.7 cycloaIkyl)C2^ 
alkoxy, (Cm alkylamino)(C3,7 cycloalkyl)C2^ alkoxy and (amino)(C3.7 cycIoalkyl)C2^ alkoxy; 
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(e) amino, Cm alkylamino. acylamino, aminoacetylamino, C^^ 
alkylsulfonylamino, halosubstituted-CM alkylsulfonylamino, halosubstituted-CM alkylamino or 
Cm alkoxycarbonylaminoacetylamino; 

(f) piperazinylcarbonyl, morphollnocarbonyl, nitro, cyano, hydroxy, Cm 
5 alkylsulfonyl, Cm alkylsulfinyl or di-CM alkylaminosulphenyl; and 

(i) (C7.14 azacycloalkyi optionally substituted with one or two substituents 
Independently selected from 0x0 and C^^ alkyl. 

More preferably Is phenyl substituted at flie 2-position with substltuent selected 

from 

10 (a) Cm alkyl substituted with one, two or three substituents independently 

selected from amino. amlno-Ca^ alkoxy, phenylthio, C^^ alkyl-phenylthio, di-CM alkylamino- 
OzA alkoxy, Ci^ alkylamino-Ca^ alkoxy, Cm alkylamino, di^CM alkylamino, hydroxy, Cm 
alkoxy, piperazinyl. oxopyn-olidinyl, pyn-olldinyl. C2^ alkylenedloxy. Ci^ acyloxy. 0x0, 
morpholino, Ct^ alkylamlnocarbonyl-Ci^ acylamino, Cm alkoxycarbonyl-Ci^ acylamfno, Ci^ 

15 aikoxycarbonylpiperazinyl, Ci< acylplperazlnyl, Cm alkylthio, heterocyclic-CM alkoxy, (dl-CM 
alkylamino)(C3.7 cycloalkyOCz^ alkoxy, (Cm alkylamino)(C3.7 cycloalkyl)C2^ alkoxy and 
(amino)(C3.7 cycloalkyl)C2^ alkoxy; 

(c) Cm alkoxy or Cm alkylthio, tiie Cm alkoxy or Cm alkylthio being substituted 
with one, two or three substituents independentiy selected from amino, amino-C2^ alkoxy, 

20 phenylthio, Cm aikyl-phenyltiiio, di-CM alkylamino-C2wj alkoxy, Cm alkylamino-C2^ alkoxy. 
Cm alkylamino, di-CM alkylamino, hydroxy, Cm alkoxy, piperazinyl, oxopyrrolidinyl, 
pyn-olldinyl, C2^ alkylenedloxy, Ci^ acyloxy. 0x0, morpholino. Cm alkylamlnocarbonyl-Ci^ 
acylamino. Cm alkoxycarbonyl-Ci^ acylamino. Cm aikoxycarbonylpiperazinyl, Ci^ 
acylpiperazinyl, Cm alkylthio, heterocyclic-CM alkoxy. (dl-CM alkylamlno)(C3.7 cycloalkyljCz^ 

25 alkoxy. (Cm alkylamino)(C3.7 cycloalkyl)C2^ alkoxy and (amino)(C3,7 cycloalkyOCj^ alkoxy; 

(e) amino. Ci^ alkylamino, Ci^ acylamino, aminoacetylamino, Cm 
alkylsulfonylamino, halosubstltuted-CM alkylsulfonylamino. halosubstituted-Ci^ alkylamino or 
Cm alkoxycarbonylaminoacetylamino; and 

(f) piperazinylcarbonyl, morphollnocarbonyl. nitro, cyano, hydroxy. Cm 
30 alkylsulfonyl. Cm alkylsulfinyl or di-CM alkylaminosulphenyl, 

More preferably is phenyl substituted at the 2-posltion with substituent selected 

from 

(a) Cm alkyl substituted with one or two substituents independently selected 
from amino. amino-C2-4 alkoxy. phenylthio. Cm alkyl-phenylthio, di-CM alkylamlno-C2-4 
35 alkoxy. Cm alkylamino-C2w} alkoxy. Cm alkylamino, di-CM alkylamino, hydroxy, piperazinyl, 
oxopyrrolidinyl, pyrrolidinyl, morpholino. Cm alkylaminocarbonyl-Ci^ acylamino, Cm 
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alkoxycarbonyl-Ci^ acylamino, alkoxycarbonylpiperazinyl, C3.7 heterocyclic-Ci^ alkoxy 
and Ci^acylpiperazinyl; 

(c) alkoxy substituted with one or two substituents independently selected 

from amino, alkylamino, di-Ci^ alkylamino, hydroxy, piperazinyt, oxopyrrolidinyl, 
5 pyrrolidinyi, morpholino, alkylaminocarbonyl-Ci^ acylamino, alkoxycarbonyl-Ci^ 
acylamino, alkoxycarbonylpiperazinyl and Ci^acylplperazinyl; 

(e) amino, alkylamino, acylamino, aminoacetylamino, C^^ 

alkylsulfonylamino, hatosubstituted-Ci^ alkylsulfonylamino, tialosubstituted-Ci^ alkylamino or 
Cm alkoxycarbonylaminoacetylamino; and 
1 0 (f) piperazinylcarbonyl, hydroxy or di-C^ alkylaminosulphenyL 

Most preferably is phenyl substituted at the 2-position with substituent selected 
from ethylenedioxyethyl. aminoethoxymethyl, aminoethoxy. aminopropoxy, 
aminopropoxymethyl, phenylthiomethyl, (dimethylamino)propyl, diethylamlnomethyl, hydroxy, 
morpholinomethyl, methanesulphonylamino, oxopyrrolidinoethoxy, 

1 5 t-butoxycarbonylplperazinomethyl, trifluoroethylamino, 
methylcarbamoylpropanoylamlnomethyl, diethylaminoethoxymethyl, 
trifuloromethanesulfonylamino. piperazlnocarbonyl, ethylaminoethoxymethyl, 

pyrrolidinoethoxy, morpholinoethoxy, piperidinoethoxy and dimethylaminoethoxy. 

In the formula (I), R* Is preferably hydrogen, methyl or ethyl, and more preferably 
20 hydrogen. 

In the formula (I), n is preferably 1, 2, or 3, and most preferably 2. 

Preferred compounds of this invention are those of the formula (I) wherein 

A is independently fiuoro or chloro; 

Yis -(CH2)a,; 

25 R** and R^ are Independently methyl or ethyl; 

R^ is C7.14 azacycio-, azabicycio- or azatricyclo-alkyl, in which the nitrogen atom 
optionally has a substituent selected from alkyi, benzyl optionally substituted with one or 
two substituents independently selected from halo and halosubstituted-Ci^ alkyi, 
alkoxycarbonyl optionally substituted with one or two halogen atoms and Ci^acyl; 
30 R^ is phenyl substituted at the 2-position with substituent selected from 

(a) alkyi substituted with one, two or three substituents independently 

selected from amino, amino-C2^ alkoxy, phenyithio, alkyl-phenylthio, di-C^^ alkylamino- 
alkoxy, alkylamlno-C2H4 alkoxy. alkylamino, di-Ci^ alkylamino, hydroxy. Ci-* 
alkoxy. piperazinyl, oxopyrrolidinyl, pyn-olldlnyl, alkylenedloxy, acyloxy, 0x0, 
35 morpholino, alkyIamlnocarbonyl-Ci^ acylamino, alkoxycarbonyl-Ci^ acylamino, 

alkoxycarbonylpiperazinyl, acylpiperazinyl, alkylthio, heterocyclic-Ci^ alkoxy, (di-Ci^ 
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alkylamino)(C3.7 cycloalkyl)C2-4 alkoxy, (Cm alkylamino)(C3.7 cycloalkyl)C2-4 alkoxy and 
(amino){C3.7 cycloalkyl)C2-4 alkoxy; 

(b) C6.7 alkyi optionally substituted with one, two or three substituents 
independently selected from amino. amino-Cz^ alkoxy, phenylthio, aikyl-phenylthio, di* 

5 alkylamino-C2^ alkoxy, Cm alkylamino-C2^ alkoxy, alkylamino, di-Ci^ alkylamino, 

hydroxy, Cm alkoxy, piperazlnyl, oxopynxjlidlnyl, pynrolldlnyl, Cz^ alkylenedloxy, Ci^ acyloxy, 
0x0, morpholino, C^ alkytaminocarbonyl-Ci^ acylamino, Ci^ alkoxycarbonyl-Ci^ acylamino, 
Ci^ alkoxycarbonylplperazlnyi, Ci^ acylpiperazinyl, Ci^ alkylthio, heterocyclic-CM alkoxy, (dl- 
alkylamino)(C3.7 cycloalkyl)C2uj alkoxy, (Ci^ alkylamino)(C3.7 cycloalkyl)C2^ alkoxy and 
1 0 (amino)(C3.7 cydoaIky[)C2^ alkoxy; 

(c) Cm alkoxy or Ct-» alkylthio, the Ct^ alkoxy or Ci^ alkylthio being substituted 
with one, two or three substituents independently selected from amino, amino-Cz^ alkoxy, 
phenylthio, Ci^ alkyl-phenylthio, dl-Ci^ alkylamino-C2-4 alkoxy, Cm alkylamino-C2^ alkoxy. 
Cm alkylamino, di-CM alkylamino, hydroxy. Ci^ alkoxy, piperazinyl, oxopyn-olidinyl, 

15 pyrrolidlnyl. C2^ alkylenedloxy, Ci^ acyloxy, 0x0, morpholino. Cm alkylaminocarbonyl-Ci^ 
acylamino, Cm aIkoxycarbonyl-Ci^ acylamino. Cm alkoxycarbonylplperazlnyi, C^^ 
acylpiperazinyi, Cm alkylthio, heterocyclic-CM alkoxy, (di-CM aIkylamino)(C3,7 cycloalkyl)C2^ 
alkoxy, (Ci^ alkylamino)(C3.7 cycloaIkyl)C2.4 alkoxy and (amino)(C3.7 cycloalkyl)C2-4 alkoxy; 

(d) C5.7 alkoxy or C6-7 alkylthio, the C5.7 alkoxy or C5.7 alkylthio being optionally 
20 substituted with one, two or three substituents independently selected from amino, amino-C2^ 

alkoxy, phenylthio. Cm alkyl-phenylthio, di-CM alkylamlno-C2-4 alkoxy, Cm alkylamino-C2^ 
alkoxy, Cm alkylamino, di-CM alkylamino, hydroxy. Cm alkoxy, piperazlnyl, oxopyrrolidinyl, 
pyrrolidlnyl, C2^ alkylenedloxy, Ci^ acyloxy, 0x0, morpholino. Cm alkylamlnocarbonyl-Ci^ 
acylamino. Cm alkoxycarbonyl-Ci^ acylamino, C^^ alkoxycarbonylpiperazinyl. Ci-e 
25 acylpiperazinyi. Cm alkylthio, heterocycllc-Ci^ alkoxy, (di-CM alkylamino)(C3.7 cycloalkyl)C2.4 
alkoxy. (Cm aikylamino)(C3.7 cycloalkyl)C2^ alkoxy and (amino)(C3.7 cycloalkyl)C2-4 alkoxy; 

(e) amino. Ci^ alkylamino, C^-q acylamino, aminoacetylamino, Cm 
alkylsulfonylamino, halosubstituted-CM alkylsulfonylamino. halosubstltuted-CM alkylamino or 
Cm alkoxycarbonylaminoacetylamino; 

30 (f) piperazinylcarbonyl, morpholinocarbonyl, nrtro, cyano, hydroxy. Cm 

alkylsulfonyl, CMalkylsulfinyl or dl-CMalkylaminosulphenyl; and 

(1) C7.14 azacycloalkyi optionally substituted with one or two substituents 
Independently selected from 0x0 and Cm alkyI; 
Is hydrogen; 
35 m Is 1 or 2; and 

n Is 1,2 or 3. 
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One embodiment of the present invention is directed to the above preferred 
compounds of the formula (I) wherein the azabicycio- or azatricylo-alkyi group of Is in the 
exo orientation. 

One embodiment of the present invention is directed to the above preferred 
5 compounds of the formula (1) wherein the azabicycio- or azatricylo-alkyl group of is in the 
endo orientation. 

More preferred compounds of this invention are those of the formula (I) wherein 
{A)n is 2,6-dichloro; Y is -(CH2)-; R^ and R^ are methyl; 

R^ is C7.14 azacycio- or azabicyclo-alkyi, in which the nitrogen atom optionally has a 
10 substituent selected from alkyl. benzyl optionally substituted with one or two substituents 
independently selected from halo and halosubstltuted-Ci-4 alkyl. alkoxycarbonyl optionally 
substituted with one or two halogen atoms and Ci^acyl; 

R^ is phenyl substituted at the 2-posltlon with substituent selected from 
(a) Ci^ alkyl substituted with one. two or three substituents independently 
15 selected from amino, amino-C2^ alkoxy. phenylthio. C1-4 alkyl-phenylthio, di-Ci^ alkylamino- 
C24 alkoxy, Cm alkylamino-Cz^ alkoxy. alkylamino. di-C^ alkylamino, hydroxy. Cm 
alkoxy, piperazinyl, oxopyrroiidinyl, pyrrolidinyi, Ca^ alkylenedioxy. Ci^ acyloxy, 0x0, 
morpholino. Cm alkyIaminocarbonyl-Ci^ acylamino, Ci^ aIkoxycarbonyl-Ci^ acylamino, Cm 
alkoxycarbonylpiperazinyl. Ci^ acylpiperazinyl, Cm alkylthio, heterocyclic-CM alkoxy, (di-CM 
20 alkylamino)(C3-7 cycloaIkyl)C2-* alkoxy, (Cm alkylamino)(C3.7 cycloalkyl)C24 alkoxy and 
(aminoKCs-T cycloalkyl)C2-4 alkoxy; 

(c) Cm alkoxy or Cm alkylthio. the C1.4 alkoxy or Cm alkylthio being substituted 
with one, two or three substituents independently selected from amino, amlno-C2-4 alkoxy, 
phenylthio, Cm alkyl-phenylthio, dl-CM alkylamino-C2^ alkoxy. Cm alkylamino-C24 alkoxy, 
26 Ci^ alkylamino, di-CM alkylamino, hydroxy, Cm alkoxy, piperazinyl, oxopyrroiidinyl, 
pyrrolidinyi, C2A alkylenedioxy, Ci^ acyioxy, 0x0, morpholino, Ci^ alkylaminocarbonyl-Ci^ 
acylamino. Cm alkoxycarbonyl-Ci^ acylamino. Cm alkoxycarbonylpiperazinyl, Ci^ 
acylpiperazinyl. Cm alkylthio. heterocyclic-CM alkoxy. (di-Ci-4 alkylamino)(C3-7 cycloalkyl)C2^ 
alkoxy, (Cm alkyIamino)(C3.7 cycloalkyl)C2^ alkoxy and (amino)(C3.7 cycloalkyOCz^ alkoxy; 
30 (e) amino, Cm alkylamino, Ci.e acylamino, aminoacetytamino, Cm 

alkylsulfonylamino, halosubstituted-CM alkylsulfbnylamino. halosubstltuted-CM alkylamino or 
Cm alkoxycarbonylaminoacetylamino; and 

(f) plperazinylcarbonyl, morpholinocarbonyl. nitro, cyano, hydroxy. Cm 
alkylsulfonyl, CMalkylsulfinyl or di-CMalkylaminosulphenyl; 
35 and R* is hydrogen^ 

Other preferred compounds of this invention are those of the formula (I) wherein 
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is Ce-gazabicycloalkyI optionally substituted with Ci^alkyl. benzyl or Ci^acyl; or 
R"* is phenyl substituted at the 2-position with substituent selected from 
(a) Ci^ alt<yl substituted with one or two substituents independently selected 
from amino, amino-Cz^ alkoxy, phenylthio, alkyl-phenylthio, di-Ci^ alkylamino-C2-« 
alkoxy. alkylamlno-C2-4 alkoxy, Cm alkylamlno, dl-Ci-4 alkylamino, hydroxy, piperazinyl, 
oxopyrrolldinyl, pyrrolidlnyl, morpholino, Cm alkylaminocarbonyl-Ci^ acylamino. Cm 
alkoxycarbonyl-Ci^ acylamino, Ci^ alkoxycarbonylpiperazinyi. C3-7 heterocyclio-Cm alkoxy 
and Ci^ acylpiperazinyl; 

(c) Cm alkoxy substituted with one or two substituents independently selected 
from amino. Cm alkylamino, di-Cm alkylamino. hydroxy, piperazinyl, oxopyrrolidinyl, 
pyrrolidlnyl, morpholino, Cm alkylaminocarbonyI-Ci^ acylamino. Cm aIkoxycarbonyl-Ci^ 
acylamino. Cm alkoxycarbonylpiperazinyi and Ci^ acylpiperazinyl; 

(e) amino, Ci^ alkylamino, C^^ acylamino, aminoacetylamino. Cm 
aikylsulfonylamlno. halosubstituted-Cm alkylsulfonylamino, halosubstiluted-Cm alkylamino or 
Cm alkoxycarbonylaminoacetylamino; and 

(f) piperazlnylcarbonyl, hydroxy or dl-Cm alkylaminosulphenyl. 

Other preferred compounds of this invention are those of the formula (I) wherein 
R^ is methlylazabicycIo[3.2.1]octyl, ethylazablcyclo[3.2.1]oclyl or 
formylazablcyclo[3.2.1]octyl; and 

R^ is phenyl substituted at the 2-position with substituent selected from 
elhylenedioxyethyl, aminoethoxymethyl, aminoethoxy, aminopropoxy, aminopropoxymethyl, 
phenylthiomethyl, (dimethylamino)propyl, diethylamlnomethyl, hydroxy, morphollnomethyl, 
methanesulphonylamino, oxopyrrolidinoethoxy. t-butoxycarbonylpiperazinomethyl, 
trifluoroethylamino, methylcarbamoylpropanoylaminomethyl, diethylaminoethoxymelhyl, 
trifuloromethanesulfonylamino, piperazinocarbonyl, ethylaminoethoxymethyl, 

pyrrolidinoethoxymethyl, morphoiinoethoxymethyl, piperldinoethoxy and 

dimethylaminoethoxy. 

Other preferred compounds of this invention are those of the formula (I) wherein 
R* is 8-methlyl-8-azablcyclo[3.2.1]oct-3-yl, 8-ethyl-8-azabicyclo[3.2.1]oct-3-yl or 8- 
formyl-8-azabIcyclo[3.2.1]oct-3-yl; and 

R^ is phenyl substituted at the 2-position with substituent selected from 
ethylenedioxyethyl, aminoethoxymethyl, aminoethoxy, aminopropoxy, aminopropoxymethyl, 
phenylthiomethyl, (dimethylamino)propyl. diethylamlnomethyl, hydroxy, morphollnomethyl, 
methanesulphonylamino, oxopynrolidinoethoxy, t-butoxycarbonylplperazinomethyl, 
trifluoroethylamino, methylcarbamoylpropanoylaminomethyl. diethylaminoethoxymethyl, 
trifuloromethanesulfonylamino, piperazinocarbonyl, ethylaminoethoxymethyl, 
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pyrrolidinoethoxymethyl, morpholinoethoxymethyl, piperidinoethoxy and 
dimethylaminoethoxy. 

One embodiment of the present invention is directed to the above preferred 
compounds of the fomiula (I) wherein the 8-methlyl-8-a2ablcyclo[3.2.1]oct-3-yi, 8-ethyl-8- 
5 azablcyclo[3.2.1]oct-3-yl or 8-formyl-8-azabicyclo[3.2.1]oct-3-yl group of is in the exo 
orientation. 

One embodiment of the present invention is directed to the above preferred 
compounds of the formula (1) wherein the 8-methilyl-8-azabicycIo[3.2.1]oct-3-yl, 8-elhyl-8- 
azabicyclo[3.2.1]oct-3-yi or 8-formyl-8-azabicyclo[3.2.1]oct-3-yl group of is in the endo 
10 orientation. 

Examples of preferred compounds of the formula (I) of this invention are: 
Dimethyi-2-(2-{2-[(2-aminoethoxy)methyl]phenyl}ethyl)-4-(2,6-dichiorophenyi)-6-{2-[4- 

(8-methyl-8-azabicycio[3.2.1]oct-3-yi)-1-piperazinyl]-2-oxoethyl}-1,4-dihydro-3,5- 

pyridinedicarboxylate; 

15 Dimethyl-2-{2-[2.(2-aminoethoxy)phenyi]ethyiM-(2.6-dichlorophenyl)-6-{2-I4-(8- 
methyl-8-azabicydo[3.2. 1]oct-3-yJ)-1 -piperazinyl]-2-oxoethyI}-1 ,4-dihydro-3,5- 
pyridinedicarboxylate; 

Dimethyl-2-{2-[2-(3-aminopropoxy)phenyl]ethyi}-4-(2,6-dIchlorophenyi).6-{2-[4-{8- 
methyl-8-azablcycio[3.2.1]oct-3-yi)-1-piperazinyl]-2-oxoethyi}-1,4-dihydro-3,5- 
20 pyridinedicarboxylate; 

Dimethyl-2-(2-{2-[(3-amlnopropoxy)methyl]phenyl}ethyl)-4-{2.6-dichlorophenyl)-6-{2- 
[4-(8-methyl-8-a2abicydo[3.2.1]oct-3-yl)-1-piperazlnyi]-2-oxoethyl}-1.4-dihydro-3,5- 
pyridinedicarboxylate; 

Dimethyl-4-(2,6-dichlorophenyl)-2-{2-[4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)-1- 
25 piperazinyl]-2-oxoethyI}-6-{2-[(phenylsuIfanyl)methyl]phenethyl}-1,4-dihydro-3,5- 
pyridinedicarboxylate; 

Dimethyl-4-(2,6-dichlorophenyl)-2-(2-{2-[3-(dlmethylamlno)propyl]phenyl}ethyi)-6-{2- 
[4-(8-methyl-8-azablcyclo[3,2,1]oct-3-yl)-1-plperazinyl]-2-oxoethyl}-1,4-dihydro-3,6- 
pyridinecarboxyiate; 

30 Dimethyl-4-(2,6<Jichiorophenyl)-2-(2-{2-[(dlethylamino)methyl]phenyl}ethyl)-6-{2-[4- 
(8-methyl-8-azabicy cio[3.2. 1 ]oct-3-yl)-1 -piperazinyl]-2-oxoethy l}-i ,4-dihydro-3,5- 
pyridinedicarboxylate; 

Dimethyl-4-{2,6-dichlorophenyl)-2-[2-(2-hydroxyphenyi)ethyl]-6-{2-[4-(8-methyi-8- 
azabicyclo[3.2.1]oct-3-yl)-1-piperazinyl]-2-oxoethyl}-1,4-dihydro-3>pyridinedicarboxy^ 
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.15- 



DimethyM-(2,6-dichlorophenyl)-2-I2-[4-(8-methyI-8-a2abicycIo[3.^ 
piperazinyl]-2K)Xoe%ll-6-[2-[2-{4-morphollnylmethyl)phenyl]ethyl]-1.4-d 
pyridinedicarboxylate; 

Dimethyl-4-(2,6<lichlorophenyl)-2H244-(8-methyl-8-azabicyclo[3.2.1]o^^ 
5 piperazinyl]-2-oxoethyl}-6-{2-{2-[(me%lsulfonyl)amino]phenyl)ethyO 
pyridinedicarboxylate; 

Dimemyl-4-(2,6-dlchlorophenyl)-2-{2-[4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl^ 
piperazinyIJ-2<>xoethyl}-6-(2-{2-[2-(2-oxo-1-pynrolidinyl)ethoxy]phenyl}ethyI)-1.4-^ 
pyridinedicarboxylate; 

10 Dimethyl-2-[2-(2-{[4-(fert-butoxycarbonyl)-1-plperazinyl]methyl}phenyl)ethyl]-4-(2.6- 
dichlorophenyl)-6-{2-[4-(8-methyl-8-azablcyclo[3.2.1]oct-3-yl)-1-plperazinyi]-2-oxoe 
diiiydro-3,5-pyridinedicarboxyiate; 

Di'methyl-4-(2,6-d{chlorophenyi)-2^2-[4-(8-methyW-azabicyclo[3.2.1]oct^^^ 
piperazinyl]-2-oxoethyl}-6-(2-{2-[(2,2,2-trifluoroethyl)amino]phenyl}elhyl> 
1 5 pyridinedicarboxylate; 

Dimethyl-4-(2.6-dichlorophenyl)-2-{2-[2-{{[4-(methylamino)-4- 
oxobutanoyl]amino}metliyl)phenyI]etliyl}-6-{2-[4-(8-methyi-8-azabicyclo[3.2.1]oct-3-yl)-1- 
piperazinyl]-2-oxoethyl}-1.4-dihydro-3,5-pyridinedlcarboxylate; 

Dimethyl-4-(2,6-dichlorophenyl)-2-[2-(2-{[2-(diethylamlno)ethoxy]methyl}phenyl 
20 6-{2-[4-(8-nriethyi-8-a2abicyclo[3.2.1]oct-3-yl)-1-pipera2inyll-2-oxoethyl}-1,4-dihy 
pyridinedicarboxylate; 

4-(2,6-Dichioro-phenyl)-2-{242-(2-diethylamino-ethoxymethyl)-phenyl]-ethyl}^-{2-[^^ 
(8-methyl-8-a2a-bicyclo[3.2.1]oct-3-yl)-piperazln-1-yO-2-oxo-ethyl}-1,4-dihydro^^^^ 
dicarboxylic acid dimethyl ester; 
26 Dimethyl-4-(2.6-dichlorophenyl)-2-{2-[4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)-1- 
pipera2inyl]-2"Oxoethyl}-6-t2-(2-{[(trlfIuoromethyl)sulfonyl]anriino}phenyl)ethyQ^ 
pyridinedicarboxylate; 

Dimethyi-4-(2,6-dichlorophenyl)-2-{2-[4-(8-nnethyl-8-azabicycio[3.2.1]oct-^^^^ 
plperazinyl]-2-oxoethyl}-6-{2-[2-(1-pipera2inylcarbonyl)phenyl]ethyl}-1.4"dihydro-^ 
30 pyridinedicarboxylate; 

Dimethyl-4-(2.6-dichlorophenyl)-2-[2-<2^[2-(ethylamino)ethoxy]nriethyl}ph^^^^ 
642-[4-(8-methyl-8-a2ablcycloI3.2.1]oct-3-yl)-1-plpera2lnyi]-2-oxoethyI}-1,4<^ 
pyridinedicarboxylate; 

D!methyl-4-(2.6-dichlorophenyl)-2-[2-(2-{[2-pyrrolidlnoethoxy]methyl}phenyl)et 
35 {2-[4-(8-methyl"8-a2abicyclo[3.2.1]oct-3-yl)-1-plperazinyl]-2-oxoethyl}-1,4-dihydro-3,5- 
pyridinedicarboxylate; 
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Dlmethyl-4-(2.6-dichlorophenyl)-2-[2-(2-{[2-morpholinoethoxy]methyl}phenyl)ethyl]-6- 
{2-[4-(8-methy l-8-azabicyclo[3.2. 1 ]oct-3-yl)-1 -piperazlnyl]-2-oxoethyl}-1 .4-dlhydro-3,5- 
pyridinedicarboxylate; 

Dimethyl-4-(2,6Kiichlorophenyl)-2^2-[4-(8-me%l-8-azabicyclo[3.2.1l 
5 piperazinyl]-2<)xoethyI}-6-[2-(2^[2-(1-pyrrolidlnyl)ethoxy]methyl}phenyl)et^^^ 
pyridinedicarboxylate; 

Dimethyl-4-(2,6<lichlorophenyl)-2^2-[4-(8-methyl"8-azablcydo[3.2.1^ 
piperazinyl]-2-oxoemyl}-6-[2-(24[2-(4-morpholinyl)ethoxy]me%l}phenyl)et^^^^ 
3,5-pyridinedicarboxylate: 
10 and the pharmaceutically acceptable salts thereof. 

Examples of more preferred compounds of the formula (I) of this invention are: 

Dimethyl-2-(2-{2-[(2-amlnoethoxy)methyI]phenyl}ethyl)-4-(2.6-dlchlorophenyl)-6-{2-[4- 
(8-methyl"8-azabicyclo[3.2.1 ]oct-3-yl)-1 -piperazlnyl]-2-oxoethyl}-1 ,4-dihydro-3,5- 
pyridinedlcarboxylate; 

15 Dlmethyl-4-(2,6-dichlorophenyl)-2-(2-{2-[3-(dimethylamino)propyl]phenyl}ethyl)-6-{2- 
[4-(8-methyl-8-azablcyclo[3,2, 1 ]oct-3-yl)-1 -plperazinyI]-2-oxoethyl}-1 ,4-dihydro-3,5- 
pyridinecarboxylate; 

Dlmethyl-4-(2,6-dichIorophenyl)-2-(2'^2-[(dlethylamlno)methyl]phenyl}ethyl)-6-{2-[4- 
(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)-1-piperazlnyl]-2-oxoethyl}-1.4-dihydro-3,5- 
20 pyridinedicarboxylate; 

Dimethyl-4-(2,6-dichlorophenyl}-2-{2-[4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)-1- 
plpera2inyl]-2-oxoethyl}-6-(2^2-[(methylsulfonyl)amlno]phenyl}ethyl)-1,4-dihydro-3^ 
pyridinedicarboxylate; 

Dimethyl-4-(2,6HJlchlorophenyl)-2-{2-[4-(8-methyl-8-a2abicyclo[3.2.1]oct-3-yi)-1- 
25 piperazinyI]-2-oxoethyI}-6-(2^2-[2-(2-oxo-1-pyrrolidinyl)ethoxy]phenyl}ethyl)-1,4-^ 
pyridinedicarboxylate; 

Dlmethyl-4-(2,6-dichlorophenyl)-2-{2-[2"({[4-(methylamlnoH- 
oxobutanoyl]amino}methyl)phenyi]ethyl}-6-{2-[4-(8-methyl-8-azabicycio[3.2.1]oct-3-yl)-1- 
pipera2lnyl]-2-oxoethyl}-1,4-dlhydro-3.6-pyridinedlcarboxylate; 
30 Dimethyl-4-{2,6-dichlorophenyl)-2-[2-(2^I2-(diethylamino)ethoxy]methyl}phenyl)ethy5^ 
6-{2-[4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)-1-plperazinyO-2K)xoethyl}-1,4-dihydro^^ 
pyridinedicarboxylate; 

4-(2.6-Dichloro-phenyl)-2-{2-[2-(2-diethyiamino-ethoxymethyl)-phenyI].ethyl}-6-{2-[4- 
(8-methyi-8-aza-bicydo[3.2. 1 ]oct-3-yl)-pipera2in-1 -yl]-2-oxo-ethyl}-1 ,4-dihydro-pyridlne-3,5- 
35 dicarboxylic acid dimethyl ester; 
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Dimethyl-4-(2,6-dichlorophenyl)-242-[4-(8-methyl-8-azabicyclo[3.2.1]ocW^^ 
piperazinyl]-2-oxoethyl}-6-{2-[2-(1-plpera2inylcarbonyl)phenyl]ethyI}-1.4^ 
pyridinedicarboxylate; 

and the pharmaceutically acceptable salts thereof. 
5 An example of a prefen-ed compound of the formula (I) of this Invention Is (4RH-H- 

{2,6-Dichloro-phenyl)-2-{2-I2-(2Kllethylamlno-ethoxymethyl)-phenylHthyO-6^2-[^^^ 
methyl-8-aza-bicyclo[3.2.1]oct-3-yI)i)lperazln-1-yO-2-oxo-ethyl}-1,4-dihydro-pyrid 
dicarboxylic add dimethyl ester, and the pharmaceutically acceptable salts thereof. 

Another example of a preferred compound of the formula (I) of this invention is (4R)- 
10 (-H-(2,6-Dichloro-phenyl)-2-{2-[2-(2<liethylamino-ethoxymethyI)-phenyl]-ethyI}-6^2^ 

(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-piperazln-1-yl]-2«oxo-ethyl}-1,4-dihydro*pyridlne-3,5- 
dlcarboxyllc acid dimethyl ester, monosuccinic add. 

Preferable compounds of this invention have potent B2 antagonistic activity without 
metabolic liability or drug-drug interactions, especially inhibition of P-450 isozymes such as 
15 CYP3A4. 

The compounds of fomnula (1) of the present invention exhibit significant bradyklnin 
receptor-binding activity, and thus, the compounds of formula (1) of the present Invention are 
readily adapted to therapeutic use as bradykinin antagonists for the control and/or treatment 
of a wide variety of clinical conditions in mammals, including humans. Such conditions 
20 include inflammation, cardiovascular disease, pain, common cold, allergies, asthma, 
pancreatitis, bums, virus infection, head injury, multiple trauma and the like. 

As discussed above, the compounds of formula (1) of this invention have an 
antagonistic action towards bradyklnin and are thus useful In therapeutics, particularly for the 
treatment of inflammation and Inflammatory disorders, rheumatoid arthritis, cystitis, post- 
25 traumatic and post ischemic cerebral edema, liver cirrhosis and other liver/kidney diseases, 
Alzheimer's disease, cardiovascular disease, pain, common cold, allergies and 
immunology/allergy disorders, asthma, pancreatitis, burns and other skin disorders, virus 
infection and other infectious diseases, head injury, multiple trauma, rhinitis, hepatorenal 
failure, diabetes and other metabolic diseases, metastasis, pancreatitis, neovascularization, 
30 corneal haze, glaucoma, ocular pain, ocular hypertension and other eye diseases, angle 
edema or the like in mammalian, especially humans. 

As discussed above, the compounds of formula (1) of this invention have an 
antagonistic action towards bradykinin and are thus useful in therapeutics, particularly for the 
treatment of Huntington's disease, Parkinson's disease and other central nervous system 
35 disorders, Amyotrophic lateral sclerosis, multiple sclerosis, stroke, head trauma, post-surgical 
brain edema, brain edema (general), cytotoxic brain edema (such as that associated with 
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brain tumors, stroke, head trauma.etc). brain edema associated with metabolic diseases 
(renai failure, pediatric metabolic diseases, etc.), rheumatoid arthritis, osteoarthritis, migraine, 
neuropathic pain, pruritis, brain tumor and other cancers, pseudotumor cerebri, glaucoma, 
hydrocephalus, spinal cord trauma, spinal cord edema, neurodegenerative diseases, 
5 respiratory diseases, diuresis, natriuresis calciuresis, COPD (chronte obstructive pulmonary 
disease), post-traumatic brain Injury, itching, sepsis or the like In mammalian, especially 
humans. 

The present invention relates to a phanmaceutical composition for the treatment of 
disease conditions mediated by bradykinin, In a mammalian subject, which comprises a 

10 therapeutically effective amount of a compound of formula (1). or a pharmaceutlcally 
acceptable salt thereof, and a pharmaceutlcally acceptable carrier. 

The present invention also relates to a pharmaceutical composition for the treatment 
of inflammation, rheumatoid arthritis, cystitis, post-traumatic and post Ischemic cerebral 
edema, liver cirrhosis, Alzheimer's disease, cardiovascular disease, pain, common cold, 

15 allergies, asthma, pancreatitis, burns, virus infection, head Injury, niultiple trauma, rhinitis, 
hepatorenal Allure, diabetes, metastasis, pancreatitis, neovascularization, corneal haze, 
glaucoma, ocular pain, ocular hypertension, angle edema or the like, which comprises a 
therapeutically effective amount of a compound of formula (1), or a pharmaceutlcally 
acceptable salt thereof, and a pharmaceutlcally acceptable carrier. 

20 The present invention also relates to a pharmaceutical composition for the treatment 

of Amyotrophic lateral sclerosis, Huntington's disease, Parkinson's disease. Multiple sclerosis. 
Stroke, head trauma. Post-surgical brain edema, Brain edema (general). Cytotoxic brain 
edema (such as that associated with brain tumors, stroke, head trauma, etc.). Brain edema 
associated with metabolic diseases (renai failure, pediatric metabolic diseases, etc.), 

25 Rheumatoid arthritis, Osteoarthritis, Migraine, Neuropathic Pain, Pruritis. Brain Tumor, 
Pseudotumor cerebri, Glaucoma, Hydrocephalus. Spinal cord trauma, Spinal cord edema, 
neurodegenerative diseases, respiratory diseases, diuresis, natriuresis calciuresis, COPD 
(chronic obstructive pulmonary disease), post-traumatic brain injury, itching or Sepsis, which 
comprises a therapeutically effective amount of a compound of fomnula (I), or a 

30 phamnaceutically acceptable salt thereof, and a phamnaceutically acceptable canler. 

Preferably, the compounds of the present Invention may be used to treat 
Inflammation, asthma, allergic rhinitis and pain. More preferably, the compounds of the 
present invention may be used to treat inflammation, asthma and allergic rhinitis. Most 
preferably, the compounds of the present Invention may be used to treat inflammation and 

35 allergic rhinitis. 
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The present Invention relates to a method for the treatment of disease conditions 
mediated by bradykinin, in a mammalian subject, which comprises administering to said 
subject a therapeutically effective amount of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof. 

5 The present invention also relates to a method for the treatment of inflammation, 

rheumatoid arthritis, cystitis, post-traumatic and post ischemic cerebral edema, liver cinrhosls, 
Alzheimer's disease, cardiovascular disease, pain, common cold, allergies, asthma, 
pancreatitis, burns, virus infection, head injury, multiple trauma, rhinitis, hepatorenal foilure, 
diabetes, metastasis, pancreatitis, neovascularization, corneal haze, glaucoma, ocular pain, 

10 ocular hypertension, angio edema or the lil<e, in a mammalian subject, which comprises 
administering to said subject a therapeutically effective amount of a compound of formula (1) 
or a phamnaceutically acceptable salt thereof. 

The present invention also relates to a method for the treatment of Amyotrophic 
lateral sclerosis, Huntington's disease, Parkinson's disease. Multiple sclerosis, Stroke, head 

15 trauma. Post-surgical brain edema, Brain edema (general), Cytotoxic brain edema (such as 
that associated with brain tumors, stroke, head trauma, etc.), Brain edema associated with 
metabolic diseases (renal failure, pediatric metabolic diseases, etc.), Rheumatoid arthritis. 
Osteoarthritis, Migraine, Neuropathic Pain, Pmritis, Brain Tumor. Pseudotumor cerebri, 
Glaucoma, Hydrocephalus, Spinal cord trauma. Spinal cord edema, neurodegenerative 

20 diseases, respiratory diseases, diuresis, natriuresis calcluresis, COPD (chronic obstructive 
pulmonary disease), post-traumatic brain injury, itching or Sespis, in a mammalian subject, 
which comprises administering to said subject a therapeutically effective amount of a 
compound of formula (I) or a pharmaceutically acceptable salt thereof. 

The present invention also relates to a pharmaceutical formulation compriising a 

25 compound of formula (I), a pharmaceutically acceptable carrier and, optionally, one or more 
other pharmacologically active agents. 

The present invention also includes isotopically labeled compounds, which are 
identical to those recited in formula (1), but for the fact that one or more atoms are replaced by 
an atom having an atomic mass or mass number different from the atomic mass or mass 

30 number usually found in nature. Examples of isotopes that can be incorporated into 
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, 
phosphorous, sulfur, fluorine and chlorine, such as ^H, ^H. "C, ^^C, ^®N, "o, ^^O, ^V, ^^P, 
^S, ^*F, and ^°CI, respectively. Compounds of the present Invention, prodnjgs thereof, and 
pharmaceutically acceptable salts of said compounds or of said prodrugs which contain the 

35 aforementioned isotopes and/or other isotopes of other atoms are within the scope of this 
invention. Certain isotopically-labelled compounds of the present invention, for example 
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those into which radioactive isotopes such as and ^^C are incorporated, are useful in drug 
and/or substrate tissue distribution assays. Tritiated, Ke., ^H. and carbon-14, iLe.. ^"^C. 
Isotopes are particularly preferred for their ease of preparation and detectabllity. Further, 
substitution with heavier Isotopes such as deuterium^ i^, ^H, can afford certain therapeutic 
5 advantages resulting from greater metabolic stability, for example Increased in vivo half-life or 
reduced dosage requirements and, hence, may be preferred in some circumstances, 
isotopically labeled compounds of formula (I) of this invention and prodrugs thereof can 
generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the 
Examples and Preparations below, by substituting a readily available Isotopically labeled 

1 0 reagent for a non-isotopically labeled reagent. 

This invention also encompasses phamaaceutical compositions containing prodrugs of 
compounds of the formula (i). Compounds of formula (I) having free amino, amido, hydroxy or 
carboxylic groups can be converted into prodmgs. Prodrugs include compounds wherein an 
amino acid residue, or a polypeptide chain of two or more ( e.g. , two, three or four) amino acid 

15 residues which are covaiently Joined through peptide bonds to free amino, hydroxy or carboxylic 
acid groups of compounds of fomnula (I). The amino acid residues include the 20 naturally 
occurring amino acids commonly designated by three letter symbols and also include, 4- 
hydroxyproline, hydroxylysine, demosine, Isodemoslne. 3-methylhlstidine, norvalin. beta- 
alanlne, gamma-amlnobutyric acid, cltmlline, homocysteine, homoserine, ornithine and 

20 methionine sulfone. Prodrugs also include compounds wherein carbonates, carbamates, 
amides and alkyi esters which are covaiently bonded to ^e above substituents of formula (I) 
through the carbonyl carbon prodmg sidechaln. 

The present invention also encompasses sustained release compositions. 

The term "treating", as used herein, refers to reversing, alleviating, inhibiting the 

25 progress of, or preventing the disorder or condition to which such term applies, or one or more 
symptoms of such disorder or condition. The term 'Ireatmenf , as used herein, refers to the act 
of treating, as "treating" Is defined immediately above. 

"Inflammatory disorders," as used herein, refers to disorders such as rheumatoid 
arthritis, ankylosing spondylitis, psoriatic arthritis, psoriasis, chondrocalclnosis, gout, 

30 inflammatory bowel disease, ulcerative colitis, Crohn's disease and cachexia. 

"Immunology/allergy disorders," as used herein, refers to disorders such as organ 
transplant toxicity, allergic reactions, allergic contact hypersensitivity, autoimmune disorders 
such as those disorders associated with granulomatous inflammation/tissue remodeling (such 
as asthma), immunosuppression and sarcoid. 

35 "Infectious diseases." Including those mediated by viruses, bacteria, fungi or 

mycobacterial infection, as used herein, refers to disorders such as septic arthritis, AIDS, 
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fever, Pnon diseases, myasthenia gravis, Malaria, sepsis, hemodynamic shocic, and septic 
shock. 

"Respiratory diseases," as used herein, refers to disorders such as chronic 
obstructive pulmonary disease (including emphysema), acute respiratory distress syndrome, 
5 asthma, hyperoxic alveolar injury and idiopathic pulmonary fibrosis and other fibrotic lung 
diseases. It also includes obstructive or inflamnrtatory airways diseases of whatever type, 
etiology, or pathogenesis; or an obstructive or inflammatory airways disease that is a member 
selected from the group consisting of asthma; pneumoconiosis; chronic eosinophilic 
pneumonia; chronic obstructive pulmonary disease (COPD); CORD that includes chronic 
10 bronchitis, pulmonary emphysema or dyspnea associated therewith; COPD that is 
characterized by irreversible, progressive airways obstruction; acute respiratory distress 
syndrome (ARDS); and exacerbation of ainA/ays hyper-reactivity consequent to other drug 
therapy. 

Asthma Incudes asthma of whatever type, etiology, or pathogenesis; or asthma that is 

15 a member selected from the group consisting of atopic asthma; non-atopic asthma; allergic 
asthma; atopic, bronchial, IgE-medlated asthma; bronchial asthma; essential asthma; true 
asthma; intrinsic asthma caused by pathophysiologic disturbances; extrinsic asthma caused 
by environmental factors; essential asthma of unknown or Inapparent cause; non-atopIc 
asthma; bronchitic asthma; emphysematous asthma; exercise-induced asthma; occupational 

20 asthma; infective asthma caused by bacterial. Ilingal, protozoal, or viral infection; non-allergic 
asthma; incipient asthma; and wheezy infant syndrome. 

"Cardiovascular diseases," as used herein, refers to disorders such as 
atherosclerosis including atherosclerotic plaque rupture; aortic aneurysm including abdominal 
aortic aneurysm and brain aortic aneurysm; congestive heart Allure; myocardial and cerebral 

25 infarction; stroke; cerebral ischemia; coagulation and acute phase response; left ventricular 
dilation; post ischemic reperfuslon injury; angiofibromas; hemangiomas; and restenosis. 

"Eye diseases," as used herein, refers to disorders such as aberrant angipgenesis, 
ocular anglogenesis, ocular inflammation, keratoconus, Sjogren's syndrome, myopia, ocular 
tumors, corneal graft rejection, corneal injury, neovascular glaucoma, comeal ulceration, 

30 comeal scarring, macular degeneration (including Age Related Macular Degeneration 
(ARMD) including both wet and dry forms), proliferative vitreoretinopathy and retinopathy of 
prematurity. 

"Metabolic diseases," as used herein, refers to disorders such as diabetes (including 
non-insulin dependent diabetes melfitus, diabetic retinopathy, insulin resistance and diabetic 
35 ulceration). 
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"Central Nervous System" (CNS) disorders, as used herein, refers to disorders such 
as head trauma, spinal cord injury, inflammatory diseases of the central nervous system, 
neuro-degenerative disorders (acute and chronic), Alzheimer's disease, demyelinating 
diseases of the nervous system, Huntington's disease, Parkinson's disease, peripheral 
5 neuropathy, pain, cerebral amyloid angiopathy, nootropic or cognition enhancement, 
amyotrophic lateral sclerosis, multiple sclerosis, migraine, depression and anorexia. 

"Liver/Kidney diseases," as used herein, refers to disorders such as nephrotic 
syndromes, Including glomerulonephritis and glomerular disease of the Icidney, proteinuria, 
cirrhosis of the liver and interstitial nephritis. 
10 "Skin disorders," as used herein, refers to disorders such as skin aging, pressure 

sores, psoriasis, eczema, dermatitis, radiation damage, tissue ulceration, decubital ulcers, 
epidennolysis bullosa, abnonmal wound healing (topical and oral formulations), burns and 
scleritis. 

"Cancers," as used herein, refers to disorders such as solid tumor cancer including 

15 colon cancer, breast cancer, lung cancer and prostrate cancer, tumor invasion, tumor growth, 
tumor metastasis, cancers of the oral cavity and pharynx (lip, tongue, mouth, pharynx), 
esophagus, stomach, small intestine, large intestine, rectum, liver and biliary passages,' 
pancreas, larynx, lung, bone, connective tissue, skin, cervix uteri, corpus endometrium, ovary, 
testis, bladder, kidney, other urinary tissues, eye, brain and central nervous system, thyroid 

20 and other endocrine gland, Hodgkin's disease, non-Hodgkin's lymphomas, multiple myeloma, 
and hematopoietic malignancies including leukemias and lymphomas including lymphocytic, 
granulocytic and monocytic. 

Rhinitis includes seasonal allergic rhinitis; or perennial allergic rhinitis; or sinusitis of 
whatever type, etiology, or pathogenesis; or sinusitis that Is a member selected from the 

25 group consisting of purulent or nonpurulent sinusitis; acute or chronic sinusitis; and ethmoid, 
frontal, maxillary, or sphenoid sinusitis. 

Rheumatoid arthritis includes rheumatoid arthritis of whatever type, etiology, or 
pathogenesis; or rheumatoid arthritis that is a member selected from the group consisting of 
acute arthritis; acute gouty arthritis; chronic Inflammatory arthritis; degenerative arthritis; 

30 Infectious arthritis; Lyme arthritis; proliferative arthritis; psoriatic arthritis; and vertebral 
arthritis. 

One of ordinary skill in the art will appreciate that the compounds of the present 
Invention are useful in treating a diverse anray of diseases. One of ordinary skill in the art will 
also appreciate that when using the compounds of the present invention In the treatment of a 
35 specific disease, the compounds of the present invention may be combined with various 
existing therapeutic agents used for that disease. 
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The compounds of formula (I) of the present invention may be expected to exhibit 
more effective therapeutic effects when used In combination with an Hi-antagonist. 

Thus, the present invention also relates to a phamnaceutical composition for the 
treatment of inflammation, rheumatoid arthritis, cystitis, post-traumatic and post ischemic 
5 cerebral edema, liver cirrhosis, Alzheimer's disease, cardiovascular disease, pain, common 
cold, allergies, asthma, pancreatitis, bums, virus Infection, head injury, multiple trauma, 
rhinitis, hepatorenal failure, diabetes, metastasis, cystitis, pancreatitis, amyotrophic lateral 
sclerosis, Huntington's disease, Parkinson's disease, multiple sclerosis, stroke, head trauma, 
post-surgical brain edema, brain edema (general), cytotoxic brain edema (such as that 

10 associated with brain tumors, stroke, head trauma.etc), brain edema associated with 
metabolic diseases (renal failure, pediatric metabolic diseases, etc.), rheumatoid arthritis, 
osteoarthritis, migraine, neuropathic pain, pmrltis, brain tumor, pseudotumor cerebri, 
glaucoma, hydrocephalus, spinal cord trauma, spinal cord edema, neurodegenerative 
diseases, respiratory diseases, diuresis, natriuresis caiciuresis, COPD (chronic obstructive 

15 pulmonary disease), post-traumatic brain injury, itching, sepsis, or the like in a mammal. 
Including a human, which comprises a therapeutically effective amount of a compound of 
formula (1) or pharmaceutically acceptable salt thereof and an Hi-antagonist or 
phamriaceutlcally acceptable salt thereof, and a pharmaceutically acceptable carrier. 

The combination of a compound of fomnuia (I) of the present invention with an anti- 

20 histamine (Hi antagonist) Is particularly favored for use in the prophylaxis and treatment of 
asthma and rhinitis. Examples of anti-hlstamines are chlorpheniramine, brompheniramine, 
clemastine, ketotifen, azatadine, loratadine, terfenadine, cetirlzine, astemizole, tazifylline, 
levocabastine, diphenhydramine, temelastine, etolotifen, acrivastine, azeiastine, ebastine, 
mequitazlne, KA-398. FK-613, mizolastlne. MDL-103896, levocetirizlne, mometasone furoate, 

25 DF-1111301, KC-11404. carebastine. ramatroban. desloratadine, noberastine, selenotifen. 
alinastine, E-4716. efletirizine. tritoqualine, norastemizole, ZCR-2060, WY-49051, KAA-276, 
VUF-K-9015. tagorizine. KC-11425, epinastine. MDL-28163 terfenadine, HSR-609, 
acrivastine and BMY-25368. 

The compounds of the invention may advantageously be employed in combination 

30 with one or more other therapeutic agents, including an antibiotic, anti-fungal, or anti-viral 
agent, an anti-histamine, a non-steroidal anti-inflammatory drug or disease modifying anti- 
rheumatic drug. 

For the treatment of rheumatoid arthritis, the compounds of the present invention may 
be combined with agents such as TNF-a inhibitors such as antl-TNF monoclonal antibodies 
35 (such as Remlcade, CDP-870 and D2E7) and TNF receptor immunoglobulin molecules (such 
as Enbrei®), COX-2 inhibitors (such as meioxicam, celecoxib , rofecoxib, valdecoxib and 
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etoricoxib) low dose methotrexate, leflunomlde, hydroxychloroquine, d-penicillamine, 
auranoftn or parenteral or oral gold. 

The compounds of the present invention can also be used in combination with 
existing therapeutic agents for the treatment of osteoarthritis. Suitable agents to be used In 
5 combination include standard non-steroidal anti-inflammatory agents (hereinafter NSAlO's) 
such as piroxicam, dicfofenac, propionic adds such as naproxen, flubiprofen, fenoprofen, 
l<etoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sullndac, 
apazone, pyrazolones such as phenylbutazone, salicylates such as aspirin, COX-2 inhibitors 
such as celecoxlb, valdecoxib, rofecoxib and etoricoxib, analgesics and Intraarticular 

10 therapies such as corticosteroids and hyaluronic acids such as hyalgan and synvlsc. 

The compounds of the present invention may also be used in combination with 
anticancer agents such as endostatin and angiostatin or cytotoxic drugs such as 3driamydn, 
daunomycin, ds-platinum, etoposide, taxol, taxotere and alkaloids, such as vincristine, 
famesyl transferase inhibitors. VegF inhibitors, and antimetabolites such as methotrexate. 

15 The compounds of the present invention may also be used in combination with 

antiviral agents such as Viracept, AZT. acldovir and famciclovir, and antisepsis compounds 
such as Zovant, tifacogin, NOX-100 and GR270773. 

The compounds. of the present Invention may also be used in combination with 
cardiovascular agents such as caldum channel blockers, lipid lowering agents such as 

20 statins, fibrates. beta-blockers, Ace inhibitors, Anglotensin-2 receptor antagonists and platelet 
aggregation Inhibitors. 

The compounds of the present invention may also be used In combination with CNS 
agents such as antidepressants (such as sertraline). anti-Parklnsonian drugs (such as 
deprenyl. L-dopa, Requip, Mirapex, MAOB inhibitors such as selegine and rasagiline. comP 

25 inhibitors such as Tasmar, A-2 inhibitors, dopamine reuptake inhibitors, NMDA antagonists. 
Nicotine agonists, Dopamine agonists and inhibitors of neuronal nitric oxide synthase), and 
anti-Alzheimer's drugs such as donepezil, tacrine, COX-2 inhibitors, propentofylline or 
metryfonate. 

The compounds of the present Invention may also be used in combination with 
30 osteoporosis agents such as roioxifene. droloxifene, lasofoxifene or fosomax and 

Immunosuppressant agents such as FK-506 and rapamycin. 

The present invention still further relates to the combination of a compound of formula 
(I) together with one or more members selected from the group consisting of the following: (a) 
leukotriene biosynthesis inhibitors: 5-Iipoxygenase (5-LO) inhibitors and 5-lipoxygenase 
35 activating protein (FLAP) antagonists selected from the group consisting of zileuton; ABT-761; 
fenleuton; tepoxalin; Abbott-79176; Abbott-85761 ; A/-(5-substituted)-thiophene-2- 
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alkylsulfonamides of Formula (6.2.8); 2,6-dl-fert-butylphenol hydrazones of Formula (5.2.10); 
the class of methoxytetrahydropyrans which includes Zeneca ZD-2138 of Formula (5.2.11); 
the compound SB-210661 of Formula (5.2.12) and the class to which it belongs; the class of 
pyridinyl-substituted 2-cyanonaphthalene compounds to which L-739,010 belongs; the class 
5 of 2-cyanoquinollne compounds to which L-746.530 belongs; the classes of indole and 
quinoline compounds to which MK-591, MK-886, and BAY x 1005 belong; (b) receptor 
antagonists for leukotrienes LTB4, LTC4. LTD4. and LTE4 selected from the group consisting 
of the phenothia2in-3-one class of compounds to which L-651,392 belongs; the class of 
amidino compounds to which CGS-25019c belongs; the class of benzoxaolamines to which 

10 ontazolast belongs; the class of benzenecarboximidamides to which BIIL 284/260 belongs; 
and the classes of compounds to which zafirlukast, ablukast, montelukast, pranlukast, 
verlukast (MK-679), RG-12525, Ro-246913, Iralukast (CGP 45715A), and BAY x 7195 
belong; (c) PDE4 inhibitors including inhibitors of the isoform PDE4D; (d) 5-Lipoxygenase 
(5-LO) Inhibitors; or 5-lipoxygenase activating protein (FLAP) antagonists; (e) dual inhibitors 

15 of 5-ilpoxygenase (5-LO) and antagonists of platelet activating factor (PAF); (f) leukotriene 
antagonists (LTRAs) including antagonists of LTB4. LTC4, LTD4, and LTE4; (g) antihistaminic 
Hi receptor antagonists including cetirizine, loratadine, desloratadine. fexofenadine, 
astemizole, azelastine, and chlorpheniramine; (h) gastroprotective H2 receptor antagonists; (i) 
ai- and aa-adrenoceptor agonist vasoconstrictor sympathomimetic agents administered 

20 orally or topically for decongestant use, including propylhexedrine, phenylephrine, 
phenylpropanolamine, pseudoephedrine, naphazoline hydrochloride, oxymetazoline 
hydrochloride, tetrahydrozoline hydrochloride, xylometazoline hydrochloride, and 
ethylnorepinephrine hydrochloride; (j) ai*- and a2-adrenoceptor agonists In combination with 
inhibitors of 5-lipoxygenase (5-LO); (k) anticholinergic agents Including ipratropium bromide; 

25 tiotropium bromide; oxitropium bromide; pirenzeplne; and telenzeplne; (1) to 
P4-adrenoceptor agonists including metaproterenol, isoproterenol, isoprenaline, albuterol, 
salbutamol. formoterol, salmeterol, terbutaiine, orclprenaline, bitolterol mesylate, and 
pirbulerol; (m) methylxanthanines including theophylline and aminophylline; (n) sodium 
cromoglycate; (o) muscarinic receptor (I\i11, M2, and M3) antagonists; (p) COX-1 inhibitors 

30 (NSAIDs); COX-2 selective inhibitors including rofecoxib; and nitric oxide NSAIDs; (q) Insulin- 
like growth factor type I (IGF-1) mimetics; (r) ciclesonide; (s) inhaled glucocorticoids with 
reduced systemic side effects, including prednisone, prednisolone, fiunisollde, triamcinolone 
acetonide, beclomethasone dipropionate, budesonlde, fluticasone propionate, and 
mometasone furcate; (t) tryptase inhibitors; (u) platelet activating factor (PAF) antagonists; (v) 

35 monoclonal antibodies active against endogenous inflammatory entities; (w) IPL 576; (x) anti- 
tumor necrosis factor (TNFa) agents including Etanercept. Infliximab, and D2E7; (y) DM/\RDs 
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including Leflunomide; (z) TCR peptides; (aa) Interleukln converting enzyme (ICE) inhibitors; 
(bb) IMPDH Inhibitors; (cc) adhesion molecule Inhibitors including VLA-4 antagonists; (dd) 
cathepsins; (ee) MAP kinase inhibitors; (ff) glucose-6 phosphate dehydrogenase inhibitors; 
(hh) gold in the form of an aurothio group together with various hydrophilic groups; (ii) 
5 immunosuppressive agents, e.g., cydosporine, azathloprine, and methotrexate; (jj) anti-gout 
. agents, e.g., colchicine; (kk) xanthine oxidase Inhibitors, e.g., allopurinol; (II) uricosuric 
agents, e.g.. probenecid, sulfinpyrazone, and benzbromarone; (mm) antineoplastic agents, 
especially antimitotic drugs including the vinca alkaloids such as vinblastine and vincristine; 
(nn) growth hormone secretagogues; (oo) inhibitors of matrix metalioproteases (I^MPs). /.e., 

10 the stromelysins. the collagenases, and the gelatinases, as well as aggrecanase; especially 
collagenase-1 (MMP-1), coliagenase-2 (MMP-8). collagenase-3 (IVIMP-13), stromelysin-1 
(MMP-3). stromelysin-2 (MMP-1 0). and stromelysin-3 (MMP-1 1); (pp) transforming growth 
factor (TGFP); (qq) platelet-derived growth factor (PDGF); (rr) fibroblast growth factor, e.g., 
basic fibroblast growth factor (bFGF); (ss) granulocyte macrophage colony stimulating factor 

15 (GM-CSF); (tt) capsaicin cream; (uu) Tachykinin NKi and NK3 receptor antagonists selected 
from the group consisting of NKP-608C; SB-233412 (talnetant); and D-4418; and (w) 
elastase Inhibitors selected from the group consisting of UT-77 and ZD-0892. 

The present invention also relates to processes for preparing the compounds of 
formula (I) and to Intermediates used in such processes. 

20 Thus, the present Invention also relates to a compound of the formula 




wherein A Is independentiy halo; 

Yis-(CH2)„,-. -C(0).or.S(0)-; 
25 Z is hydrogen or alkyi; 

and are Independentiy C1-4 alkyI; 
R^ is phenyl substituted at 2-position with substituent selected from 
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(a) alkyi substituted with one, two or three substituents independently 
selected from amino, amlno-Ca^ alkoxy, phenylthio, Ci^ alkyl-phenylthio, di-Ci^ alkylamino- 

alkoxy, Cm alkylamino-Cz-* alkoxy, alkylamino, di-C^ alkylamino, hydroxy, 
alkoxy, piperazinyl, oxopyrrolidinyl, pyrrolidinyl, alkylenedioxy, acyloxy, 0x0, 
5 morpholino, alkylamlnocarbonyl-Ci^ acylamino, alkoxycarbonyl-Ci^ acylamino, 
alkoxycarbonylplperazlnyl, acylpiperazlnyl, Cm alkylthio, heterocycilc-CM alkoxy, (di-C^ 
alky!amino)(C3.7 cycloalkyl)C2.4 alkoxy, (C^ alkylamlno)(C3.7 cycloalkyl)C2^ alkoxy and 
{amino)(C3.7 cycloalkyl)C2-4 alkoxy; 

(b) C5.7 alky! optionally substituted with one, two or three substituents 
10 Independently selected from amino, 

amino-C2-4 alkoxy, phenylthio, C^^ alkyl-phenylthio, 
di-CM aIkylamino-C2^ alkoxy, 0^ alkylamino-C2wj alkoxy, C^ alkylamino, di-CM alkylamino, 
hydroxy. Cm alkoxy, piperazinyl. oxopynrolidinyl, pyrrolidinyl, C2^ alkylenedioxy, Ci^ acyloxy. 
0x0, morpholino, Ci^ alkylaminocarbonyl-Ci^ acylamino. Cm alkoxycarbonyi-Ci^ acylamino, 
Cm alkoxycarbonylplperazlnyl, Ci^ acylptperazinyl, Ci^ alkylthio, heterocycllc-CM alkoxy, 
1 5 (di-CM alkylamlno)(C3-7 cycloalkyl)C2^ alkoxy. (Ci^ alkylamino)(C3.7 cycloalkyl)C2-4 alkoxy and 
(amino)(C3.7 cycioalkyl)C2^ alkoxy; 

(c) Cm alkoxy or Cm alkylthio, the Cm alkoxy or Cm alkylthio being substituted 
with one, two or three substituents Independently selected from amino, amino-C2-4 alkoxy, 
phenylthio, Cm alkyl-phenylthio, di-CM alkylamino-C2^ alkoxy, Cm alkylamino-C2^ alkoxy, 

20 Cm alkylamino, di-CM alkylamino, hydroxy. Cm alkoxy, piperazinyl, oxopyrrolidinyl. 
pyn-olldinyl, C2-4 alkylenedioxy, Ci^ acyloxy, 0x0, morpholino, Cm alkylamlnocarbonyI-Ci^ 
acylamino, Cm alkoxycarbonyl-Ci-e acylamino, Cm alkoxycarbonylpiperazinyl, Ci^ 
acylpiperazlnyl. Cm alkylthio, heterocyclic-CM alkoxy, (di-CM alkylamino)(C3.7 cycloalkyl)C2^ 
alkoxy, (Cm alkylamino)(C3.7 cycloalkyOCz^ alkoxy and (amino)(C3.7 cycloalkyl)C2-4 alkoxy; 

25 (d) C6.7 alkoxy or C6.7 alkylthio, the C5.7 alkoxy or C5.7 alkylthio being optionally 

substituted with one, two or three substituents Independently selected from amino, amino-C2-4 
alkoxy. phenylthio, Cm alkyl-phenylthio, di-CM alkylamino-C2^ alkoxy. Cm alkylamino-C2^ 
alkoxy. Cm alkylamino, di-CM alkylamino, hydroxy, Cm alkoxy, piperazinyl, oxopyrrolidinyl, 
pyrrolidinyl. C2^ alkylenedioxy, Ci^ acyloxy. 0x0. morpholino. Cm alkylaminocarbonyl-Ci^ 

30 acylamino, Cm alkoxycarbonyl-Ci^ acylamino, Ci^ alkoxycarbonylplperazlnyl. Ct^ 
acylpiperazlnyl. Cm alkylthio, heterocyclic-CM alkoxy, (di-CM alkylamlno)(C3.7 cycloalkyl)C2^ 
alkoxy, (Cm alkylamino)(C3.7 cycloaikyl)C2^ alkoxy and (amlno)(C3.7 cycloalkyl)C2^ alkoxy; 

(e) amino. Cm alkylamino. Ci^ acylamino, aminoacetylamlno, Ci^ 
alkylsulfonylamino, halosubstituted-Ci^ alkylsulfonylamino, halosubstituted-CM alkylamino or 

35 Cm alkoxycarbonylaminoacetylamino; 
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(f) piperazlnylcarbonyl, morpholinocarbonyl, nitro, cyano, hydroxy, Cm 
alkylsulfonyl, alkylsulfinyl or di-CM alkylaminosulphenyl; 

(g) Cm alkylthio. Ct^ acylthio, amino-Ci^ acylthio, Cm alkyisulfonylthio, 
halosubstituted-CM alkylthio or Cm alkoxyaminoacetylthio; 

6 (h) C2.7 alkenyl or C2.7 alkynyl, the C2-7 alkenyl or C2-7 alkynyl being optionally 

substituted with one, two or three substituents independently selected from amino, Ci^ 
alkylamlno, dl-CM alkylamino, hydroxy. Cm alkoxy, piperazinyl, oxopyn-olidinyl, pyrrolidinyl, 
C2-4 alkylenedioxy, halo, Ci^ acyloxy, 0x0, morpholino, Cm alkylaminocarbonyl-Ci^ 
acylamino, Cm alkoxycarbonyI-Ci^ acylamino. Cm alkoxycarbonylpiperazinyl, Cm 
1 0 acyipiperazinyl and Cm alkylthio; and 

(i) C7.14 azacycloalkyi optionally substituted with one or two substituents 
independently selected from 0x0 and Cm alkyi; 
R' is hydrogen or Ci^ alkyI; 
misO, 1 or 2; and 
15 nisO, 1,2, 3,4o^5; 

and the pharmaceuticaliy acceptable salts and prodrugs thereof. 
Preferred compounds of this Invention are those of the formula (II) wherein (A)„ is 
2,6-dlchioro; Y is -{OHzh and R^ are methyl; 

R^ is phenyl substituted at the 2-positlon with substituent selected from 
20 ethylenedioxyethyl, aminoethoxymethyl. aminoethoxy, aminopropoxy. aminopropoxymethyl, 
phenylthlomethyl, (dimethylamino)propyi, diethylaminomethyl, hydroxy, morpholinomethyl. 
methanesulphonylamino, oxopyrrolidinoethoxy, t-butoxycarbonylplperazlnonnethyl. 
trifluoroethylamino, methylcarbamoylpropanoylaminomethyl, diethylaminoethoxymethyl, 
trifuloromethanesuifonylamino, piperazinocarbonyl, ethylaminoethoxymethyl, 

25 pyrrolidinoethoxymethyl, morpholinoethoxymethyl. piperidinoethoxy and 

dimethylaminoethoxy; and 
R^ is hydrogen. 

The present invention also relates to a process for preparing a compound of the 

formula 
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wherein A is independently halo; 

Yis -(CH2W. -C(0)-or.S(0)-; 
5 Z is hydrogen, alkyi or metal; 

R** and are independently alkyI; 

R^ is phenyl substituted at the 2-position with substituent selected from 

(a) aikyi substituted with one, two or three substltuents independently 
selected from amino, amlno-Ca^ alkoxy, phenylthio, alkyl-phenylthio, di-Ci^ alkylamino- 

10 C2-4 alkoxy. alkylamino-Cz-^ alkoxy. alkylamino, di-C,^ alkylamino, hydroxy. 

alkoxy, plperazlnyl, oxopyn-olidinyl, pyrrolidlnyl, Ca^ alkylenedloxy, acyloxy, 0x0, 
morphollno, alkylaminocarbonyl-Ci^ acylamino, Ci-* alkoxycarbonyl-Ci^ acylamino, 
alkoxycarbonylpiperazinyl. acylpiperazinyl. alkylthio, heterocyclic-CM alkoxy. (di-Ci^ 
alkylamino)(C3.7 cycloalkyl)C2-4 alkoxy, (C^ alkylamino)(C3.7 cycloalkyl)C2-4 alkoxy and 

1 5 (amino)(C3.7 cycloalkyl)C2^ alkoxy; 

(b) C5.7 alkyI optionally substituted with one. two or three substituents 
Independently selected from amino. amino-Ca^ alkoxy, phenylthio. alkyl-phenylthio, di- 

alkylamino-C2^ alkoxy, Ci^ alkylamino-Ca^ alkoxy. alkylamino. di-C^ alkylamino, 
hydroxy, Ci^ alkoxy, piperazinyi, oxopynrolidinyl. pyn-olldinyl, C2A alkylenedloxy, acyloxy, 
20 0x0, morphollno, aIkylamlnocarbonyl-Ci^ acylamino, Ci^ alkoxycarbonyl-Ci^ acylamino. 

alkoxycarbonylpiperazinyl, Ci-e acylpiperazinyl, 0^^ alkylthio, heterocyclic-Ci^ alkoxy, (di- 
Ci^ alkylamino)(C3-7 cycloa)kyl)C2^ alkoxy, {Ci^ alkylamino){C3.7 cycloalkyl)C2^ alkoxy and 
(amino)(C3.7 cycloalkyl)C2^ alkoxy; 

(c) alkoxy or Cm alkylthio, the alkoxy or alkylthio being substituted 
25 with one, two or three substltuents Independently selected from amino, amlno-C2^ alkoxy, 

phenylthio, alkyl-phenylthio. dl-CM alkylamino-Cz^ alkoxy, alkylamlno-Ca^ alkoxy, 
Cm alkylamino, dl-C^ alkylamino, hydroxy, Cm alkoxy, plperazlnyl. oxopyrrolldinyl, 
pyrrolidlnyl, Ca^ alkylenedloxy, Ci^ acyloxy, 0x0, morphollno. Cm alkylaminocarbonyl-Ci^ 
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acylamino, Ci^ alkoxycarbonyI-Ci^ acylamino. alkoxycarbonylplperazlnyl. 
acylpiperazinyl. alkylthio. heterocyclic-CM aikoxy. (dl-Ci^ alkylamino)(C3-7 cycloalkyl)C2^ 
alkoxy, (Ct^ alkylamino)(C3.7 cycloalkyi)C^4 aikoxy and (amino)(C3.7 cycloalkyl)C2^ aikoxy; 

(d) Cs.7 aikoxy or Cs.7 alkylthio, the C5.7 aikoxy or C5.7 alkylthio being optionally 
5 substituted with one, two or three substituents independently selected from amino, amino-Ca^ 

aikoxy, phenylthio, alkyl-phenyithio, di-Ci^ alkyiamino-Ca^ aikoxy, alkyIamino-C2^ 
aikoxy. alkylamino, di-Ci^ alkylamino, hydroxy, aikoxy, piperazinyl, oxopyrrolldlnyl, 
pyrrolidinyl. Cz^ alkylenedloxy, Ci^ acyloxy, 0x0. morpholino. C^^ alkylaminocarbonyl-Ci^ 
acylamino, alkoxycarbonyl-Ci^ acylamino, alkoxycarbonylplperazlnyl, 

10 acylpiperazinyl. alkylthio. heterocycllc-Cm aikoxy. (di-C^ alkylamino)(C3.7 cycloalkyl)C2^ 
aikoxy. (Ci^ alkylamino)(C3.7 cycloalkyl)C2^ aikoxy and (amlno)(C3.7 cycloalkyl)C2^ aikoxy; 

(e) amino. Cm alkylamino. acylamino, aminoacetylamino. 
alkylsulfonylamino, halosubstituted-Ci^ alkylsulfonylamino, halosubstltuted-Ci^ alkylamino or 
Ci^ alkoxycarbonylaminoacetylamino; 

15 (0 piperazinylcarbonyl, morpholinocarbonyl, nitro, cyano, hydroxy, Cm 

alkylsulfonyl. Cm alkylsulfinyl or di-C^ alkylaminosulphenyl; 

(g) Cm alkylthio, Ci^ acylthio. amino-Ci^ acyithio. Cm alkylsulfonylthio, 
halosubstituted-CM alkylthio or Cm alkoxyaminoacetylthio; 

(h) C2.7 alkenyl or C2.7 alkynyl, the C2.7 alkenyl or C2.7 alkynyl being optionally 
20 substituted with one, two or three substituents independently selected from amino, Ci^ 

alkylamino, di-CM alkylamino, hydroxy. Cm aikoxy, piperazinyl, oxopyrrolldlnyl, pyrrolidinyl, 
C2^ alkylenedloxy, halo, Ci^ acyloxy, 0x0, morpholino, Cm alkylamlnocarbonyl-Ci^ 
acylamino, Cm alkoxycarbonyl-Ci^ acylamino. Cm alkoxycarbonylplperazlnyl, Ci^ 
acylpiperazinyl and Cm alkylthio; and 
25 (i) C7.14 azacycloalkyi optionally substituted with one or two substituents 

independently selected from 0x0 and Ci^ alkyi; 
is hydrogen or Cm alkyl; 
m is 0, 1 or 2; and 
nis 0,1,2, 3, 4 or 5; 
30 or a pharmaceutically acceptable salt thereof, comprising 

(a) reacting a compound of formula R*-X' (V-3*) wherein X' is halo or 
trifluoromethanesulfonate, and Is as defined above, with a compound of formula CH2=CH- 
COOH or CH2=CH-C00R\ In the presence of Pd Catalyst, to obtain a compound of formula 
R*-CH2=CH-C00H (V-2) or R^-CH2=CH-C00R'; 
35 (b) reducing the compound of fonnula R*-CH2=CH-COOH (V-2) or R*-CH2=CH- 

COOR^ to obtain a compound of formula R'^-(CH2)rC00H (V-V) or R'*-(CH2)2-COOR^ 
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(c) hydrolyzing the compound of formula R'^-(CH2)2-COOR^ to obtain a 
compound of formula R''-(CH2)2-COOH (V-V); 

(d) decarboxylalive carbon acylating a compound of formula CH3O2CCH2COOK 
with the compound of formula R^-(CH2)rC00H (V-V) to obtain a compound of formula 

R^OOCv 



wherein R\ R^ and Y are as defined above; 

(e) reacting the compound of fonnuta (V) with a compound of formula 




\ 



5 



(V) 






10 



(Vll) 

wherein R\ R"*, Y, A and n are as defined above; 

(0 reacting the compound of formula (Vll) with a compund of fomnula 
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COOZ 

(VIII) 

wherein and Z are as defined above, to obtain a compound of the formula (II). 

In a preferred embodiment, the above process relates to the preparation of a 
compound of the fomiula (II), wherein 
5 (A)„ is 2.6-dichloro; Y is -(CH2)-; Z is hydrogen. alkyi, Li. K or Na, ; and R' are 

methyl; 

R^ Is phenyl substituted at the 2-positlon with substituent selected from 
ethylenedioxyethyl, aminoethoxymethyl. aminoethoxy. aminopropoxy, aminopropoxymethyl, 
phenylthiomethyl, (dimethylamino)propyl, dlethylaminomethyl, hydroxy, morpholinomethyl, 

10 methanesulphonylamino, oxopyrrolidinoethoxy. t-butoxycarbonylpiperazinomethyi, 
trifluoroethylamino, methylcarbamoylpropanoylamlnomethyl, diethylaminoethoxymethyl, 
trlfuloromethanesutfbnylamino, piperazlnocarbonyl, ethylaminoethoxymethyl, 

pynrolidinoethoxymethyl, morpholinoethoxymethyl, piperidinoethoxy and 
dimethylaminoethoxy; and 

15 R^ Is hydrogen. 

Detailed Description of the Invention 

The 1,4-dihydropyridine compounds of formula (I) of this invention may be prepared 
by a variety of synthetic methods known to those skilled In the art. For example, the 
1.4-dihydropyridlne compounds of formula (I), may be prepared by reaction of compound (II) 
20 with compound (III), followed, if desired, by conversion of a compound (III) in which R^ Is i-l 
Into a compound (III) in which R^ is other than H, as indicated In the following Preparation 
i\^ethod A. 
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Preparation Method A: 




(wherein Z is hydrogen or lower alkyi (e.g., Cm aikyi) such as methyl and ethyl; and the other 
symbols are as already defined) 
5 In Preparation Method A, when Z is lower alkyi, the compound (ii) may be first 

subjected to selective saponification of the ester residue at the 2-position of the 
dihydropyridine ring, followed by acidification to afford a free acid, which is coupled with the 
compound (ill) to give the 1 ,4-dihydropyridine (I). When Z is H, the compound (II) may be 
directly coupled with the compound (III) to obtain the 1,4-dihydropyridine (I). 
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The selective saponification arid the acidification may be carried out by conventional 
procedures, in a typical procedure, the selective saponification is carried out by treatment 
with sodium hydroxide in a suitable reaction-inert soivent at a temperature In the range from - 
20 to 40'*C, usually from lO^'C to 30*^0 for 3 minutes to 4 hours, usually 15 minutes to 1 hour. 
5 In a typical procedure, the acidification is canried out by treatment with diluted hydrochloric 
acid in a suitable reaction-inert solvent such as water at a temperature in the range from 0 to 
30'*C. usually from 5^*0 to 25X for 1 minute to 1 hour, usually 5 minutes to 15 minutes. 

The 1.4-dihydropyridine (I) can be obtained from the corresponding 1,4- 
dihydropyridine (II) wherein is H by a coupling reaction between the obtained acid and 4- 

10 N-substituted piperazine. The condensation may be earned out In a reaction-inert solvent 
such as aqueous or non-aqueous organic solvents (e.g., tetrahydrofuran, DMF, dioxane, 
acetone, dimethoxyethane and acetonltrile); halogenated hydrocarbons such as chloroform, 
dichloromethane and dichloroethane (preferably dichloromethane) using a coupling agent 
such as dicyclohexyicarbodiimlde (DCC), water soluble carbodilmide (WSC), 2-ethoxy-N- 

1 5 ethoxycarbonyl-1 ,2-dlhydroquinoline, benzotriazol-1 -yloxy-tris(dimethylamino) phosphonlum 
hexafluorophosphate (BOP), diethyl azodicarboxylate-triphenylphosphine, 
dlethylcyanophosphonate (DEPC), diphenylphosphorylazide (DPPA), bromotripyrrolidino 
phosphonlum hexafluorophosphate (PyBrop[trademark]). bis(2-oxo-3-oxazolidinyi) phosphinic 
chloride (BOPCI), benzotriazole-1-yl-oxy-trls-pyrrolidino-phosphonlum 

20 hexafluorophosphate(PyBOP), 2-(1-H-benzotrIazole-1-yl)-1 ,1 ,3,3,-tetramethyluronium 

hexafluorophosphate (HBTU) and ethyl chlorofomnate. This reaction may be canried out at a 
temperature in the range from -30 to 40 °C. usually from 0°C to 25*0 for 10 minutes to 96 
hours, usually 30 minutes to 24 hours. 

In addition, when is substituted-alkyi, the 4-N-substituted piperazines (ill) as used 

25 herein may be either known or may be prepared by known methods. For example, the 4-N- 
substituted piperazines may be prepared by means of (1) N-alkylation of 1-N-protected 
piperazine with appropriate aikyi halide, R^-halo, (2) reductive amination of 1-N-protected 
piperazine with appropriate aldehyde or ketone in the presence of a reducing agent, followed 
by deprotection of the 1-N-protecting group, or (3) Michael addition of 1-N-protected 

30 piperazine with appropriate conjugated ketones, esters or amides, or (4) piperazine ring 
construction firom N-substituted amine. Suitable 1-N-protecting groups include, for example, 
benzyl, benzyloxycarbonyl and t-butoxycarbonyl group. 

The reductive alkylation may be carried out with appropriate aldehyde or ketone in a 
suitable reaction-inert solvent such as aqueous or non-aqueous organic solvents (e.g., 

35 tetrahydrofuran, dioxane, acetone, dimethoxyethane and acetonitrile); halogenated 
hydrocarbons such as chloroform, dichloromethane and dichloroethane (preferably 
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-35- 



dichloromethane). in the presence of a suitable reducing agent such as sodium borohydrlde, 
sodium cyanoborohydride or sodium triacetoxy borohydride at a temperature in the range 
from -20 to 120 ''C. usually 0 to 80 ''C for 10 minutes to 1 week, usually 30 minutes to 96 
hours, optionally in the presence of molecular sieves. Alternatively, alkylation can be made 
5 by two step synthesis. A ketone may be treated with an amine in an inert solvent such as 
toluene or xylene, at a temperature In the range from 80 to 130'C, usually 100 to 120°C for 
10 hours to 2 week, usually 1 days to 1 week, preferably 3 to 5 days. The product may be 
reduced by hydrogenation in the presence of appropriate catalyst such as palladium on 
carbon and platinum oxide(IV), usually platinum oxlde(IV) in an inert solvent such as ethanol 
10 and ethyl acetate, usually ethyl acetate, at a temperature in the range from 10 to 60 •C, 
usually 20 to 30 'C for 1 hour to 3 days, usually 3 hours to 10 hours. 

Typical MIcheal addition reaction may be can-ied out at a temperature in the range 
from 30*C to 120 'C. usually from eO'^C to lOOX for 5 hours to a week, usually 10 hours to 4 
days. 



wo 02/12235 




PCT/IBOl/01346 



Preparation Method B-l: 




(wherein Z is lower alkyi such as methyl and ethyl; and the other symbols are as already 
defined) 

5 Scheme B-l 

This method utilizes the modified Hantzsch synthesis as described In A. Sausins and 
G. Duburs, Heterocycles, 1988, 27, 269. in this method, beta-keto ester (V) Is first reacted 
with substituted benzaldehyde (VI) to obtain compound (VII). This reaction may be earned 
out in a suitable reaction-inert solvent. Suitable solvents include, for example, aromatic 
10 hydrocarbons such as benzene, toluene and xylene; alcohols such as methanol, ethanol, 
propanol and butanol; ethers such as diethyl ether, dioxane and tetrahydrofuran; halogenated 
hydrocarbons such as methylene dichloride, chlorofonn and dichloroethane; amides such as 
N,N-dimethylformamide; and nitriies such as acetonitrile. This reaction may be canried out at 
a temperature of 0°C to 200*^0, preferably from 80**C to 120°C for 30 minutes to 24 hours, 
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preferably 30 minutes to 6 hours. If desired, this reaction may be catalyzed by a base such 
as piperidine, pyridine or alkoxide, or by an acid catalyst such as acetic acid, TICU or p- 
toluenesulfonic acid. 

Thereafter, the benzylidene (VII) as obtained above is reacted with enamlne (Vill) in 
the presence of, or absence of a suitable condensing agent such as Lewis acids, to obtain the 
1,4-dihydropyridlne (II). This reaction may be earned out in the presence of, or absence of 
the reaction-inert solvent as listed above. (However, this reaction may preferably carried out 



in the absence of a solvent. This reaction may be carried out at a temperature of 0 '^C to 200 
"C. pr 
10 hours 



"C, preferably, firom 60 °C to 160 for 30 minutes to 48 hours, preferably 10 hours to 20 



In addition, the bela-keto esters (V) which can be used herein may be prepared by 
known methods as shown in, for example; (1) J. Labelled Compds. Radiophaiw,, 1989, 27, 
599; (2) J. Org. Chem., 1989, 54, 3258; (3) J. Am. Chem, Soa.1974. 96, 1082; (4) J. C. S. 
Parkin /, 1979. 529; (5) Synthesis, 1986. 37; (6) J. C. S. C/je/n. Commun,, 1977, 932, (7) 
15 Angew. Chem. Int. Ed. Engl., 1979, 18, 72 and (8) Tetrahedron Lett., 1983, 24, 5425. The 
benzaldehydes (VI) which can be used herein may be either already known or may be 
prepared according to the reported methods. 

Preparation IViethod B-ii: 



R^OOC 





COOR^ 



^NHR^ ^ Compound (II) 

cooz 



(V) (Vill) 
20 (wherein all the symbols are as already defined) 

Scheme B-ll 

This method utilizes the three components IHantzsch reaction, in a typical procedure, 
the beta-keto ester (V), the substituted benzaldehyde (VI) and the enamlne (VIII) may be 
heated together in a suitable reaction-inert solvent as listed above (preferably lower alkanols 
25 such as methanol and ethanol). Preferably, a small amount of a lower alkanoic acid such as 
acetic acid is added as catalyst. The reaction mixture may be heated at 80 °C to 200 
preferably from 100 to 140 for 30 minutes to 1 week, usually 24 hours to 96 hours. 

Preparation Method B-HI: 



wo 02/12235 




PCT/roOl/01346 



-38- 



Compounds of formula (VIII) may be prepared by a process of this invention 
according to Scheme B-lll. 




Connpound (II) 



(VII) 
Scheme B-lll 

5 Scheme B-III exemplifies a process of this invention for preparing a compound of 

formula (11) comprising step (a): addition of an enamine compound of formula (VIII) to an 
alkylene compound of formula (VII) followed by step (b) acid catalyzed cycllzation reaction of 
the resulting compound in step (a). 

The former addition step (a) may be carried out under conditions applied to 

10 nucleophillc addition reactions using a suitable base In a reaction inert solvent. More 
preferably, the reaction may be carried out under conditions commonly used in Michael-type 
addition. Preferred bases for this reaction are those used in Michael-type reactions. 
Examples of the preferred bases include aikylmagnesium halides known as Grignard 
reagents and halomagnesium alkoxides. More prefenred bases include (Ci- 

15 C6)alkylmagneslum bromide and fert-butoxy-magneslum bromide. Preferred solvents used in 
this reaction Include (CrC4)alkanol, tetrahydrofuran (THF), diethyl ether, dioxane, hexane, 
toluene, 1.2-dimethoxy ethane (DME) and the like. This reaction may be earned out at a 
temperature from about -150*»C to reflux, preferably from about -100° to lOO^C. In view of 
convenience, this reaction may be carried out at about room temperature using, for example, 

20 halomagnesium(Ci-C4)alkoxides, (Ci-C6)alkylmagnesiumhalides, metalhydrldes, metal(Ci- 
C3)alkoxides, magnesium-di[(Ci-C3)alkoxidesl, metai-n-butoxide. metal-sec-butoxide, metal- 
ferf-butoxlde or a metalcarbonate such as K2CO3. In case of the base is K2C03. the reaction 
is effectively run in THF. In case of the base is CsF or KF. the reaction is effectively run in 
THF or methanol (MeOH) at an elevated temperature such as at about 60**C. In case of using 

25 butyllithlum (BuLi), the reaction is effectively run in THF at from about -78° to about -30°C. In 
case of using halomagneslum{CrC4)alkoxldes or (C,-C6)alkylmagnesiumhalides, a prefen-ed 
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solvent is THF. Suitable reaction time ranges from about 3 minutes to about 2 days, 
preferably from about 30 minutes to about 40 hours. 

The subsequent cyclizatlon process step (b) may be can-ied out in the presence of a 
protonic acid. Suitable protonic acids include (Ci-Cejalkanoic acid such as acetic acid, 
5 hydrochloric acid (HCI) and sulfonic acids such as p-toluenesulfonic acid. It is preferred to 
add a non-protonic Lewis acid to the reaction mixture in combination with the protonic acid, 
when the base used in Step (a) is other than magnesium (VIII) bases. This reaction may be 
earned out at a temperature from about -150°C to reflux, preferably from about -100'' to 
100**C. The reaction time ranges from about 1 second to 5 days, preferably 5 minutes to 20 
10 houres. 

Generally, those reactions Illustrated in Scheme B-lii may be carried out at about - 
78**C using dry-ice/acetone or dry-ice/methanol, about 0°C using an Ice-bath, room 
temperature or 100**C, preferably at about O^'C or about room temperature. 

The reaction steps (a) and (b) are performed in the same reaction vessel under mild 
1 5 conditions with high-yield. 

An enamlne compound of fonnula (VIII) may be prepared according to procedures 
known to those sl<illed in the art, such as those illustrated in Scheme B-lll-a. 

COO"' COOR^ 




NHR^ 



cooz 



(Vlll-P) (VIII) 
Scheme B-lll-a 

20 Typically, a beta-keto ester compound of formula (Vlll-P) may be transformed to a 

compound of formula (VIII) wherein R^ and Z are defined as above. This reaction may be 
carried out In a reaction Inert solvent resolving ammonia gas at a temperature In the range of 
from about 0"" to GO'^C. Suitable reaction inert solvents include lower alkanols such as 
methanol and ethanol. Alternatively, an ammonia gas containing solution given above may 

25 be added to a solution containing a beta-keto ester (Vlll-P). The mbcture Is reacted at a 
temperature in the range of from about 0 to 60 ^'C to yield the enamlne compound (VIII). 
More conveniently, the compund of fomiula (VIII) may be synthesized by a reaction of the 
compound of formula (Vlll-P) with ammonium hydrogencarbonate or ammonium acetate in a 
reaction Inert solvent or neat at in a range of ambient temperature to 120 °C, preferablly, at 30 
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to 80°C. Suitable reaction Inert solvents Include lower alkanols, such as methanol and 
elhanol, DMF , CH3CN or DMSO, but more easily the reaction may be run without solvent. 

An alkylene compound of fomfiula (VII) may be prepared according to procedures 
known to those skilled in the art. Scheme B-lll-b Illustrates one embodiment of the 
5 preparation process. 




(VII) 

Scheme B-lli-b 

A carbonyl compound of formula (V) may be subjected to a coupling reaction with an 
aldehyde compound of formula (VI) to give the alkylene compound of formula (VII) according 

10 to a known procedure. For example, a compound of fonnula (V) may be reacted with a 
compound of fomiula (VI) according to a procedure reported by L. Tietze et al. Lieblgs Ann. 
Chem.. pp. 321-329, 1988. This reaction may be carried out in a suitable reaction inert- 
solvent for example an aromatic hydrocarbon such as benzene, toluene and xylene, an 
alcohol such as methanol, ethanol, propanol and butanol, an ether such as diethyl ether, 

15 dioxane and tetrahydrofuran (THF), a halogenated hydrocarbon such as methylene 
dichloride, chloroform and dichloroethane, an amide such as ys/,A/-dimethylfonnamlde (DIVIF), 
and a nitrlle such as acetonitrile. This reaction may be canried out at a temperature in a range 
of from about 0**C to the reflux temperature of the reaction mixture, preferably from about 80** 
to the 120''C for from about 30 minutes to 24 hours, preferably from 30 minutes to 6 hours. 

20 This reaction may conveniently be carried In the presence of a base or acid catalyst. Suitable 
base catalysts are such as piperidlne, pyridine and aikoxide, and suitable acid catalysts are 
such as acetic acid, TiCl4 and p-toluenesulfonic acid. 

An intermediate compound of formula (V) may be prepared starting from a known 
compound according to a procedure known to those skilled In the art. For example, a 

25 compound of formula (V) may be prepared according to the procedure described in Scheme 
B-lll-c. 
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R*— CHO 

^■3') (V-3') 
(wherein X' =halo or OTf) ^ ' 



Pd Catalyst 
•^COOH 



^ T (V-2) 



0 



o (v-r) 




R^ 




COOR^ 



(V) 

Scheme B-lll-c 

An aldehyde compound (V-3), wherein Is defined as above, is reacted with 
malonic acid under a basic condition. For example, this reaction may be carried out in the 
5 presence of a weal< base such as piperldlne In a reaction inert solvent such as pyridine to 
give a carboxyllc acid compound of formula (V-2). Alternatively, the compound of formula (V- 
2) may be synthesized by a so-called "Heck reaction". Thus. R4-X' (X'=CI. Br, I, 
trifluoromethanesulfonate (OTO may be reacted with acrylic acid In the presence of 
appropriate Pd catalyst In a reaction inert solvent, such as DMF, H2O, dimethylacetamide, N- 
10 ethylpiperidine. triethyiamlne, tributylamine, toluene, xylene, acetonltrlle, 1 ,3-dimethyl-3,4,5,6- 
tetrahydropyrimidone, 1 ,3-dlmethyl-2-imidazollnone. 1 H7iethyl-2-pyrroIidinone, 
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tetrahydrofuran, dimethoxyethane, t-butylmethylether, dimethylsulfoxide, sulforane. preferably 
DMF, H2O and tributylamine. The compound (V-2) thus obtained may be subjected to an 
aliphatic nucleophliic substitution reaction in the presence of a coupling agent to give a 
pentenoate compound of fomiula (V-1 ). This reaction may conveniently be carried out first by 
5 treating the compound of fonmula (V-1) with a coupling agent such as N.N- 
carbonyidiimidazole in a reaction inert solvent such as dimethylformamide, then reacting with 
a neucleophilic reagent such as CH3O2CCH2COOK In the presence of a Lewis acid such as 
magnesium chloride. The former treatment may be earned out at a temperature in the range 
of 0** to 60°C, preferably at about room temperature for from about 1 minutes to 12 hours. 

10 The latter reaction may be carried out at the temperature in the range of from about 0** to 
100**C. preferably from about room temperature to 60**C for from about 1 minutes to 12 hours. 
The compound of formula (V-1) may be reduced over a metal catalyst under hydrogen 
atmosphere to give the compound of formula (V) according to a known procedure. Suitable 
catalysts are such as Raney niclcel catalyst and a noble metal catalysts including palladium 

15 on carbon and palladium hydroxide. This reaction may be carried out in a reaction Inert 
solvent such as methanol, at about room temperature under hydrogen atmosphere at an 
appropriate pressure for about 1 minutes to 12 hours. Alternatively, a compund of formula (V) 
may be synthesized by reduction of a compund of formula (V-2) and following nucleophliic 
coupling of the resulting a compund of formula (V-r) with CH3O2CCH2COOK as indicated 

20 reaction condition above. Instead of the CH2=CH-C00H we can use CH2=CH-COO-R^ etc. 

A ketone compound of formula (V) and a substituted benzaldehyde compound of 
formula (VI) may also be prepared according to l^nown procedures (e.g.. (1) D. Scherling. J. 
Labelled Compds. Radiopharm,, Vol. 27. pp. 599-. 1989. (2) C. R. Holmqulst et a!., J. Org. 
Chem., Vol. 54. pp. 3528- . 1989. (3) S, N. Huckin ef a/.. J. Am. Chem. Soc. Vol. 96, pp. 

25 1082- . 1974, (4) J. C. S. Perkln /. pp. 529- , 1979, (5) Synthesis pp. 37. 1986, and (6) J. C. S. 
Chem,Commun., pp. 932- , 1977). 



Preparation Method B-IV: 




Compound (II) 



IX 



(VI) 



(X) 



(wherein all the symbols are as already defined) 
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Thls method also utilizes the three components Hantzsch reaction as mentioned 
above. The reaction conditions similar to the above can be also used in this method. 

The enamine (IX) may either be known compounds or may be prepared by known 
methods. For example, the enamine (IX) may be prepared by reacting the beta-keto ester 
6 (V) with ammonia or ammonium salt. More specifically, the beta-keto ester (V) may be 
dissolved in a suitable solvent such as lower alkanols (ex. methanol and ethanol). Excess 
amount of ammonia gas Is introduced into the solution at a temperature of 0 to 60 °C. 
Alternatively, a solution containing ammonia dissolved in the above solvent is added to the 
solution containing the beta-keto ester (V), and the resultant mixture is reacted at a 
10 temperature of 0 to 60 °C, to obtain the enamine (IX). More conveniently, the compund of 
formula (VIII) may be synthesized by a reaction of the compound of formula (Vlll-P) with 
ammonium hydrogencarbonate or ammonium acetate In a reaction inert solvent or neat at in 
a range of ambient temperature to 120 "C. preferablly, at 30 to 80 °C. Suitable reaction inert 
solvents include lower alkanols, such as methanol and ethanol, DMF , CH3CN or DMSO, but 
1 5 more easily the reaction may be run without solvent. 

The compounds of formula (I), and the Intermediates above-mentioned preparation 
methods can be isolated and purified by conventional procedures, such as recrystailization or 
chromatographic purification. 

General Synthesis of the optical active 1,4-dihydropvrldine 
20 The optically active compounds of this invention can be prepared by several 

methods. For example, the optically active compounds of this invention may be obtained by 
chromatographic separation or fractional crystallization from the final compounds or the 
intermediates in racemic form thereof. 

For example, the optically active 1.4-dihydropyridlne (l-o) may be prepared by 
25 reaction of the compound (H-o) with the compound (III), followed, if desired, by conversion of 
the compound (III) in which is H into the compound (III) in which is other than H. as 
indicated in the following Preparation Method A-o. 

Preparation Method A-o: 
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(wherein Z is hydrogen or iower all<yi {e.g., C1-4 alkyi) such as nnethyi and ethyl; and the other 
symbols are as already defined) 

In Preparation Method A-l, when 2 Is lower alkyI, the compound (Il-o) may be first 
5 subjected to selective saponification of the ester residue at the 2-position of the 
dihydropyridine ring, followed by acidification to afford a free acid, which is coupled with the 
compound (III) to give the 1 ,4-dihydropyridine (l-o). When 2 is H, the compound (Il-o) may be 
directly coupled with the compound (III) to obtain the 1,4-dihydropyridine (l-o). 

The selective saponification and the acidification may be carried out by conventional 

10 procedures. In a typical procedure, the selective saponification Is carried out by treatment 
with sodium hydroxide In a suitable reaction-inert solvent such as methanol, dloxane and 
tetrahydrofuran (THF) at a temperature In the range from -20 to 40°C, usually from 10X to 
30X for 3 minutes to 4 hours, usually 15 minutes to 1 hour. In a typical procedure, the 
acidification is carried out by treatment with diluted hydrochloric acid in a suitable reaction- 

15 inert solvent such as water at a temperature in the range from 0 to 30°C, usually from S^'C to 
25X for 1 minute to 1 hour, usually 5 minutes to 15 minutes. 

A compound (i-o) can be obtained from the corresponding compound (Il-o) wherein 
is H by a coupling reaction between the obtained acid and 4-N-substituted piperazine. The 
condensation may be canried out in a reaction-inert solvent such as aqueous or non-aqueous 

20 organic solvents (e.g., tetrahydrofuran, dioxane, acetone, DMF, dimethoxyethane and 
acetonitrile); halogenated hydrocarbons such as chlorofomi, dichloromethane and 
dichloroethane (preferably dichloromethane) using a coupling agent such as 
dicyclohexylcarbodiimide (DCC), water soluble carbodiimide (WSC), 2-ethoxy-N- 
ethoxycarbonyl-1 ,2-dihydroquinoline, benzotriazol-l -yloxy-tris(dimethylamino) phosphonlum 

25 hexafluorophosphate (BOP). diethyl azodicarboxylate-triphenylphosphine, 
diethylcyanophosphonate (DEPC), diphenylphosphorylazlde (DPPA), bromotripyrrolidino 
phosphonlum hexafluorophosphate (PyBrop[trademark]) and ethyl chlorofomiate. This 
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reaction may be carried out at a temperature in the range from -30 to 40 **C, usually from 0 *'C 
to 25 *C for 10 minutes to 96 hours, usually 30 minutes to 24 hours. 

In addition, when is substituted-alkyi, the 4-N-substituted piperazines (111) as used 
herein may be either known or may be prepared by known methods. For example, the 4-N- 
5 substituted piperazines may be prepared by means of (1) N alkylation of 4-N-protected 
piperazine with appropriate alkyi hallde, R^-hato, (2) reductive amlnatjon of 4-N-protected 
piperazine with appropriate aldehyde or ketone in the presence of a reducing agent, followed 
by deprotection of the amino-protecting group, or (3) Michael addition of 4-N-protected 
piperazine with appropriate conjugated ketone, ester or amide, or (4) piperazine ring 

10 construction from N-substltuted amine. Suitable amino-protecting groups include, for 
example, benzyl, benzyloxycarbonyl and t-butoxycarbonyl group. 

The reductive alkylation may be carried out with appropriate aldehyde or ketone in a 
suitable reaction-Inert solvent such as aqueous or non-aqueous organic solvents (e.g., 
tetrahydrofuran. dioxane. acetone, dimethoxyethane. acetonitrile, methanol and ethanol); 

16 halogenated hydrocarbons such as chlorofonn, dlchloromethane and dichloroethane 
(preferably dlchloromethane), In the presence of a suitable reducing agent such as sodium 
borohydride, sodium cyanoborohydride or sodium triacetoxyborohydrlde at a temperature In 
the range from -20 to 120 "^C, usually 0 to 80 for 10 minutes to 1 week, usually 30 minutes 
to 96 hours, optionally in the presence of molecular sieves. Alternatively, alkylation can be * 

20 made by two step synthesis. A ketone may be treated with an amine in an Inert solvent such 
as toluene or xylene, at a temperature in the range from 80 to 130"C, usually 100 to 120°C for 
10 hours to 2 week, usually 1 days to 1 week, preferably 3 to 5 days. The product may be 
reduced by hydrogenatlon In the presence of appropriate catalyst such as Palladium on 
carbon and platinum oxide (IV), usually platinum oxide in an Inert solvent such as ethanol and 

25 ethyl acetate, usually ethyl acetate, at a temperature in the range from 10 to 60 •C, usually 20 
to 30 for 1 hour to 3 days, usually 3 hours to 10 hours. 

Typical Micheal addition reaction may be carried out at a temperature in the range 
from 30 X to 120 '^C, usually from 60 °C to 100 °C for 5 hours to a week, usually 10 hours to 
4 days. 

30 The optically active intermediates of formula (II) can be prepared by the following 

methods. 
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(wherein [B^ B^NH* Is a chlral amine residue; Z is hydrogen; R*COOH and R*S03H are 
chiral acids and the other symbols are already defined.) 

In this method, an acid compound (ll-a) may be subjected to a fractional 
crystallization with a chiral amine such as cinchonidine, cinchonine, quinine, burclne and 
5 phenethylamlne or their derivatives, amino acids to obtain an amine salt (ll-b). This reaction 
may be conducted in an organic solvent, preferably a pure or mixed alcoholic solvent selected 
from methanol, ethanol, 2-propanol and mixture thereof. The resulted salt may be further 
purified by several times recrystallization. The pure salt thus obtained may be converted to 
the corresponding carboxyllc acid (an enantiomer of compound (il) wherein Z is H) by a 

10 partition between organic solvent such as ethyl acetate or dichloromethane and acid solution 
such as diluted hydrochloric acid followed by concentration. On the other hand, the salt of the 
antipode contained In the resulted mother liquid may be converted to the corresponding 
carboxyllc add (an enantiomer of compound (II) wherein Z Is H) by the same procedure 
described above after concentration of the mother liquid. This acid may be further purified by 

15 crystallization in organic or inorganic solvents to give the antipode. This crystallization of the 
acid may be performed several times , if necessary, to improve its optical purity. Instead of 
R*COOH or R*S03H. we can use phosphonic acid such as (R*0)2P(0)0H and 
R*0(R'0)P(0)OH. 

Furthermore, a final compound (l-a) may be resolved into each salt of both 
20 enantiomers by the same procedure described above using chiral acid. The resolved salts 
thus obtained may be converted to the con-esponding amines (each enantiomer of i-a) by a 
partition between organic solvent such as dichloromethane and basic solution such as 
aqueous sodium hydrogencarbonate or sodium hydroxide. 

The preparation of other compounds of the formula (i). and intemiediates thereof, not 
25 specifically described in the foregoing experimental section can be accomplished using 
combinations of the reactions described above that will be apparent to those skilled in the art. 

The isolation and purification of compounds of formula (1), and the intemiediates 
shown in the above reaction schemes, not specifically described in the foregoing 
experimental section can be accomplished using conventional procedures, such as 
30 recrystallization or chromatographic separation. 

The compounds of formula (I) and their pharmaceutlcaliy acceptable salts can be 
administered to mammals, including humans, via either the oral, parenteral or topical routes. 
In general, these compounds are most desirably administered in doses ranging from about 
0.3 mg to about 750 mg per day, preferably in doses ranging from about 10 mg to about 500 
35 mg per day, in single or divided doses (|^, from 1 to 4 doses per day), although variations 
will necessarily occur depending upon the species, weight and condition of the subject being 
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treated, the disease state being treated and the particular route of administration chosen. For 
example, a dosage level that Is in the range of from about 0.06 mg to about 2 mg per kg of 
body weight per day is most desirably employed for the treatment of Inflammation. 

The compounds of the present Invention may be administered alone or in 
5 combination with phamiaceutlcally acceptable carriers or diluents by either of the routes 
previously Indicated, and such administration may be earned out in single or multiple doses. 
More particularly, the novel therapeutic agents of the present invention can be administered In 
a wide variety of different dosage forms, Le., they may be combined with various 
pharmaceutically acceptable inert carriers in the fprnn of tablets, capsules, lozenges, troches, 
10 hard candies, powders, sprays, creams, salves, suppositories, jellies, gels, pastes, lotions, 
ointments, aqueous suspensions, injectable solutions, elixirs, syrups, and the like. Such 
can-iers include solid diluents or fillers, sterile aqueous media and various nontoxic organic 
solvents, etc. Moreover, oral phamiaceutical compositions can be suitably sweetened and/or 
flavored. In general, the therapeutically-effective compounds of this invention are present in 
15 such dosage forms at concentration levels ranging from about 5% to about 70% by weight, 
preferably from about 10% to about 50% by weight. 

For oral administration, tablets containing various excipients such as mlcrocrystalline 
cellulose, sodium citrate, calcium cartDonate, dicalcium phosphate and glycine may be 
employed along with various disintegrants such as starch (and preferably corn, potato or 
20 tapioca starch), alglnic acid and certain complex silicates, together with granulation binders 
like polyvinylpyn-olldone, sucrose, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, sodium lauryl sulfete and talc are often very useful for tabletting 
purposes. Solid compositions of a similar type may also be employed as fillers in gelatin 
capsules; preferred materials in this connection also include lactose or milk sugar as well as 
25 high molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are 
desired for oral administration, the active ingredient may be combined with various 
sweetening or flavoring agents, coloring matter or dyes, and. if so desired, emulsifying and/or 
suspending agents as well, together with such diluents as water, ethanol, propylene glycol, 
glycerin and vanous like combinations thereof. 
30 For parenteral administration, solutions of a compound of the present Invention in 

either sesame or peanut oil or In aqueous propylene glycol may be employed. The aqueous 
solutions should be suitably buffered (preferably pH greater than 8) If necessary and the liquid 
diluent first rendered isotonic. These aqueous solutions are suitable for Intravenous injection 
purposes. The oily solutions are suitable for intra-articular, intra-muscular and subcutaneous 
35 injection purposes. The preparation of all these solutions under sterile conditions Is readily 
accomplished by standard pharmaceutical techniques well known to those skilled in the art. 
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Additionally. It Is also possible to administer the compounds of the present invention 
topically when treating Inflammatory conditions of the skin and this may preferably be done by 
way of creams, jellies, gels, pastes, patches, ointments and the like, in accordance with 
standard pharmaceutical practice. 
5 Method for assessing biological activities: 

The activity of the compounds of formula (I) of the present invention, as bradykinin 
antagonists, is determined by their ability to Inhibit the binding of bradykinin at its receptor 
sites In recombinant human bradykinin Bz receptor expressing CH0-K1 cells (from Receptor 
Biology, Inc.) employing radioactive ligands. 

10 The brady Wnin antagonist activity of the 1 ,4-dihydropyridine compounds is evaluated 

by using the standard assay procedure described In. for example, Baenziger N. L., Jong Y-J. 
L. Yocum S. A„ Dalemar L. R., Wiihelm B.. Vaurek R.. Stewart J. M., Eur, J. Cell Biol., 1992, 
58, 71-80. This method essentially Involves determining the concentration of the individual 
compound required to reduce the amount of radiolabeiled bradykinin ligands by 50% at their 

15 receptor sites In CH0-K1 cells, thereby affording characteristic ICm values for each 
compound tested. 

More specifically, the assay is carried out as follows. First, rat, guinea pig or monkey 
Ileum tissues are minced and suspended in 25mM pIperazine-N.N'-bis (2-ethanesulfonic acid 
(PIPES) buffer (pH 6.8) containing 0.1 mg/ml of soybean trypsin inhibitor. Then, the tissues 

20 are homogenized using a Polytron homogenlzer at setting 7 for 30 seconds three times, and 
then rehomogenized with a Teflon-coated homogenlzer. The homogenized suspension is 
centrifuged at 1,200 X g for 15 minutes. The pellet is rehomogenized and then centrlfuged at 
1 ,200 X g for 1 5 minutes. The supernatant is centrifuged at 10.000 X g for 60 minutes. The 
tissue pellets. CH0-K1 cell membrane are suspended in 25 mM PIPES buffer (pH6.8) 

25 containing 1.25 mM dithlothreitol, 1.75 ^g/ml bacitracin. 1 mM o-phenanthroline. 18.75 \M 
captoprii and 1.25 mg/ml bovine serum albumin (BSA). in order to prepare tissue/cell 
suspensions. Then, 10 ^1 of test compound solution dissolved In phosphate buffered saline 
(PBS. pH 7.5) containing 2% DMSO (final) and 0.1% BSA (w/v) or 10ml of 12.5 mM 
bradykinin in PBS (pH 7.5) containing 0.1% BSA (w/v) are placed In a reaction 96-well plate. 

30 15 nl of 8.3 nM [3H]bradykinln Is added to the compound solution or bradykinin solution In the 
96-well plate. Finally 100 ^i of the tissue or cell suspension is added to the mixture in the 
plate, and Incubated at room temperature for 1 hour In the absence of light After incubation, 
the resultant product In the reaction plates is filtered through 0.1% polyethylenimine 
presoaked LKB filennat. The filtrate is washed using a Skatron auto cell harvester. The 

35 tissue bound radioactivity is determined using a LKB betaplate counter. The IC50 value is 
determined using the equation: 



wo 02/12235 




PCT/roOl/01346 



Bound=B„^x/(1+[l]/iC5o) 
wherein [1] means the concentration of the test compound. 

All compounds prepared in the Examples described below were tested by this 
method and showed an IC50 value of 0.1 nM to 21 nM in CH0-K1 cells with respect to 
5 inhibition of binding at its receptor. 

The most prefenred compounds prepared in the working examples as described 
below were tested by this method and showed an IC50 value of 0.1 nl\^ to 2.4 nM in CHO-K1 
cells with respect to inhibition of binding at its receptor. 

The possibility of drug-dnjg Interactions of the 1 ,4-dihydropyridine compounds of the 
10 present invention, as bradykinin antagonists, is detenmined by their ability to inhibit the 
testosterone 6p-hydroxylase activity raised by CYP3A4 which is the most abundant subtype 
of cytochrome P-450 in human. 

CYP3A4 interaction assay 
This method essentially involves detennining the concentration of the Individual 
1 5 compound required to reduce the amount of 6p-hydroxytestosterone by 50%. 

More specifically, the assay Is carried out as follows. Human liver microsomes (0.2 
mg/ml) are mixed with appropriate concentrations of kinin B2 antagonist. The mixture is then 
incubated in the presence of 60 \xM testosterone. 1.3 mM NADP*, 0.9 mM NADH. 3.3 mM 
glucose-6-phosphate, 3.3 mM MgCl2, and gIucose-6-phosphate dehydrogenase (8 units/ml) in 
20 a total volume of 0.2 ml of 100 mM potassium phosphate buffer. pH 7.4, at 37 X. After 
incubation (20 minutes), 10 fil of methylalchol containing Internal standard is withdrawn. The 
medium is filtrated by membrane filter with centrifugation at 1 ,800 x g for 10 minutes, and the 
resulting filtrate is removed. 

A ep-hydroxylated metabolite of testosterone in samples is analyzed by HPLC. A 
25 sample of 20 ^1 is Injected to the HPLC system equipped with a Polymer C18 column (2.0 x 
75 mm). The mobile phase consists of 24% to 66% acetonitorile linear gradient, including 10 
mM of ammonium phosphate, with a flow rate of 0.35 ml/min. 
The IC50 value is determined using the equation: 

Activlty=Activity«,ntro)/(1 +[l]/IC6o) 
30 wherein [I] means the concentration of the test compound. 

The most preferred compounds among the title compounds of the Examples 
described below showed ICso values of less than 5 ^M. preferably less than 1pm, and more 
preferably less than SOOnM. 

Examples 

35 The present invention is illustrated by the following non-limiting examples In which, 

unless othenwise stated: all operations were carried out at room or ambient temperature, that 



wo 02/12235 




PCT/rBOl/01346 



is, in the range of 18-25°C; evaporation of solvent was carried out using a rotary evaporator 
under reduced pressure with a bath temperature of up to 60^C; reactions were monitored by 
thin layer chromatography (tic) and reaction times are given for illustration only; melting points 
{m.p.) given are uncorrected (polymorphism may result in different melting points); the 
5 structure and purity of all isolated compounds were assured by at least one of the following 
techniques: tic (Merck silica gel 60 F254 precoated TLC plates or IVIerci^ NH2 F2548 precoated 
HPTLC plates), mass spectrometry, nuclear magnetic resonance (NMR), infrared red 
absorption spectra (IR) or microanalysis. Yields are given for illustrative purposes only. 
Flash column chromatography was carried out using Merck silica gel 60 (230-400 mesh 

10 ASTM) or Fuji Silysia Chromatorex® DU3050 (Amino Type, 30-50 nm). Low-resolution mass 
spectral data (El) were obtained on a Automass 120 (JEOL) mass spectrometer. Low- 
resolution mass spectral data (ESI) were obtained on a Quattro II (Micromass) mass 
spectrometer. NMR data was determined at 270 MHz (JEOL JNI\4-LA 270 spectrometer) or 
300 MHz (JEOL JNM-LA300) using deuterated chlorofomri (99.8% D) or dimethylsulfoxide 

15 (99.9% D) as a solvent, unless otherwise indicated, relative to tetramethylsilane (TMS) as 
internal standard in parts per million (ppm). Conventional abbreviations used are: s = singlet, 
d = doublet, t = triplet, q = quartet, m = multiplet, br. = broad, etc. IR spectra were measured 
by a Shimazu infrared spectrometer (IR-470). Optical rotations were measured using a 
JASCO DIP-370 Digital Polarimeter (Japan Spectroscopic CO, Ltd.). 

20 Chemical symbols have their usual meanings; b.p. (boiling point), m.p. (melting 

point), I (liter(s)). ml {milliliter(s)), g (gram(s)), mg{milligram(s)). mol (moles), mmol 
(millimoles), eq. (equlvalent(s)). 

Example 1 

Dimethyl 2-(2-{2-r(2-amlnoethoxv)methyllphenvl}ethyl)-4-(2.6-dichlorophenyl)-6> 
25 {244-(8-methyl-8-azablcyclo[3.2Jloct-3-vl)-1-pipera2inyll-2-oxoethylM.4-dlhydro-3 
pyridlnedicarboxylate 

A. 2-[[2-(Chloromethyl)benzyl]oxyl-A/-tritylethanamine 

A solution of 2-(triphenylmethylamino)ethanol (5.00 g, 16.5 mmol) in THF (20 ml) was 
added dropwise to a suspension of NaH (60% in oil, 0.79 g. 19.8 mmol) in THF (30 ml) at 

30 room temperature and the mixture was stinted for 0.5 hour. a,a-DlchIoro-o-xylene (1.56 g, 
66.0 mmol) was added and the mixture was stirred for 24h at reflux temperature. The mixture 
was poured into water (50 ml) and the whole was extracted with ether (50 ml x 2). The 
combined organic layers were washed with brine, dried over magnesium sulfate, and 
concentrated in vacuo. The residue was purified by column chromatography on silica gel 

35 (hexane/ethyl acetate = 15/1 as eluent) to afford the titled compound as a colorless oil. (1.00 
g. 14%) 
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NMR (CDCI3) 6: 7.49-7.10 (m,9H), 4.66 (s, 2H). 4.57 (s. 2H), 3.61 (t, J = 5.1 Hz, 
2H). 2.36 (t, J = 5.1 Hz. 2H) ppm. 

B. Methyl 3-oxo-5-[2-[[2-(tritylamino)ethoxylmethyl]phenyl]pentanoate 

NaH (60% in oil, 204 mg, 5.09 mmol) was added portionwise to a solution of methyl 
5 acetoacetate (0.55 ml, 5.09 mmol) in THF (20 ml) at 0**C and the mixture was stin-ed for 
30mln. n-BuLi (1.53 M in hexane, 3.3 ml, 5.09 mmol) was added dropwise and the mixture 
stirred for 30 minutes. 2-[[2-(Chloromethyl)benzyl]oxy]-A/-tritylethylamine (1.50 g, 3.39 mmol) 
in THF (10 ml) was added dropwise at 0°C and the mixture was stirred at ambient 
temperature. The mixture was quenched with sat. NaH2P04aq. and extracted with ethyl 
10 acetate (40 ml X 2), The combined organic layers were washed with brine, dried over 
MgS04, and evaporated in vacuum. The residue was purified by column chromatography on 
silica gel (hexane/ethyl acetate = 15/1 as eiuent) to afford the titled compound as a colorless 
oil. (511mg, 29%) 

NMR (CDCI3) 5: 7.50-7,12 (m, 19H). 4.45 (s, 2H), 3.68 (s. 3H), 3.61 (t. J = 5.2 Hz, 
15 2H). 3.32 (s, 2H), 2.96-2,76 (m. 4H), 2.37 (t, J = 5.2 Hz, 2H) ppm. 

C, Methyl3-(2.6-dichlorophenyl)-2-f3-r2-fr2- 
(tritylamino)ethoxy]methynphenyl1propanoyl1-2-propenoate 

A mixture of methyl 3-oxo-5-[2-[[2-(trltylamino)ethoxy]methyl]phenyl]pentanoate (3.33 
g, 6.38 mmol), 2,6-dichlorobenzaldehyde (1.12 g, 6.38 mmol). acetic acid (0.5 ml), piperidine 
20 (0.5 ml) and benzene (50 ml) was stirred for 4 hours at reflux temperature azeotropically. The 
reaction mixture was quenched with water (40 ml) and the whole was extracted with EtzO (20 
ml X 2). The combined extracts were washed with brine, dried over MgS04, and concentrated 
in vacuo to afford the titled compound as a yellow oil. (quant.) 

'H NMR (CDCI3) 5: 7.63 (s, 0.5H), 7.59 (s, 0.5H), 7.50-7.10 (m. 22H), 4.49 (s, 1H), 
25 4.40 (s, 1 H), 3.68 (s. 3H). 3.84-3.65 (m. 5H). 3.12-2.31 (m, 6H) ppm. 

D: Dimethyl 4-(2,6-dichlorophenyl)-2-(2-methoxv-2-oxoethyl)-6-[2-f2-rr2- 

(trltylamino)ethoxy]methvllphenyl]ethyl]-1,4-dihvdro-3,5-pyridinedicarboxviate 

To a stirred solution of 2-methyl-2-propanoi (1.25 g. 16.9 mmol) in anhydrous THF 
(50 ml) was added dropwise a 0.95 M solution of MeMgBr in THF (17.8 ml, 16.0 mmol) at 
30 room temperature under nitrogen atmosphere. The resulting solution was stirred at room 
temperature for 0.5 hour. Then to the mixture was added a solution of dimethyl 3-amino-2- 
pentenedioate (1.33 g, 7.66 mmol) in anhydrous THF (20 ml) dropwise at room temperature. 
The resulting pale yellow solution was stinred at the same temperature for 0.5 hour, then a 
solution of methyl 3-(2.6-dichlorophenyl)-2-[3-[2-[t2- 

35 (tritylamino)ethoxy]methyl]phenyl]propanoyl]-2-propenoate (6.38 mmol) in anhydrous THF (20 
ml) was added at room temperature. The reaction mixture was stirred at room temperature 
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for 8 h under nitrogen atmosphere, then acetic acid (3 ml) was added. The resulting mixture 
was stirred at room temperature for 16 hours. The mixture was poured into water, and the 
whole was extracted with ethyl acetate (20 ml x 2). The combined organic layers were 
washed with 2N-HCIaq. (50 ml) and sat.NaHCOsaq. (50 ml), dried over MgS04 and 
5 concentrated to afford a crude mixture. Purification on silica gel column chromatography 
eluted with hexane/EtOAc (3/1) to afford the titled compound as a yellow amorphous. (3.80 g. 
85%). 

NMR (CDCI3) 6: 7.48-7.14 (m, 22H). 6.99 (t, J = 7.5 Hz. 1H), 5.97 (s, 1H). 4.63- 
4.45 (m, 2H). 3.74-3.50 (m.13H). 3.04-2.78 (m. 4H). 2.45-2.35 (m, 2H) ppm. 
10 E, [4-(2.6-Dichlorophenyl)-3.5-bis(methoxycarbonyl)-)-6-[2-[2-[[2- 

(tritylamino)ethoxy] methyi]phenyl]ethyl]-1 ,4-dihydro-2-pyridinyllacetic acid 

To a stirred solution of dimethyl 4-(2,6-dlchlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-[2- 
[2-[[2-{tritylamino)ethoxy]methyl]pheny!]ethyl].1 .4-dihydro-3.5-pyridinedicarboxylate (3.80 g. 
4.56 mmol) In MeOH (20 ml) and THF (20 ml) was added 2 N NaOHaq. (5 ml.10 mmol). The 
15 reaction mbcture was stirred at room temperature for 3 h. The mixture was acidified with 2 N 
HCI (5 ml)and sat.NaH2PO4aq(20 ml). The whole mixture was extracted with ethyl acetate 
(50 ml X 2), the organic layers were washed with brine (50 ml), dried (MgS04) and then 
evaporated to afford the titled compound as a yellow amorphous. (3.60 g, 96%) 

NMR (CDCI3) 5: 8.17 (s. 1H). 7.50-7.13 (m. 21H). 7.00 (t, J = 7.0 Hz. 1H). 5.96 (s. 
20 1H), 4.68 (d. J = 16.0 Hz. 1H). 4.49 (d. J = 16.0 Hz, 1H). 3.80-3.30 (m. 10H), 3.05-2.68 (m. 
6H) ppm. 

F. Dimethyl 4-(2.6-dichlorophenyi)-2-[4-(8-methyl-8-azablGyclo[3.2.noct-3-vi)-1- 
piperazinyil-2>oxoethyl]-642-[[2-(tritylamino)ethoxylmethvllphenethvn-1.4-dihvdr^^ 
pyridinedlcarboxyiate 

25 To a solution of [4-(2,6-dichlorophenyl)-3,5-bis(methoxycarbonyl)-)-6-[2-[2-[[2- 

(tritylamino)ethoxy] methyl]phenyl]ethyl]-1.4-dihydro-2-pyridinyl]acetic acid (2.90 g. 3.54 
mmol) in dichloromethane (40 ml) was added water soluble carbodlimide (0.81 g, 4.25 mmol) 
followed by 4-(8-methyi-8-azabicycIo[3.2.1]oct-3-yl)piperazine (0.89 g. 4.25 mmol) at ambient 
temperature, and then the resulting solution was stirred ovemight. The solution was 

30 quenched with water (20 ml) and the whole was extracted with dichloromethane (50 ml x 2). 
The combined extracts were washed with water (50 ml), dried over magnesium sulfate, 
filtered and concentrated. The residue was purified by colum chromatography (NH2 gel, 
dichloromethane/methanol - 100:1) to afford the titled compound as a yellow amorphous. 
(2.60 g. 68%) 
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^H-NMR (CDCI3) 5: 8.17 (s, 1H), 7,48-6.95 (m, 22H), 5.99 (s. 1H), 4.58 (dd. J = 1.8 
Hz, 10.9 Hz. 2H). 4.13 (d, J = 15.0 Hz. 1H). 3.72-3.50 (m. 11H). 3.28-3,17 (m. 4H). 2.99-2.81 
(m, 4H), 2.60-2.31 (m. 7H). 2.27 (s. 3H), 2.04-1.96 (m. 2H). 1.80-1.47 (m, 6H) ppm. 

G. Dimethyl 2-[2-[(2-am}noethoxy)methyi]phenetyn-4-(2.6-dichlorophenyl)-2>[4- 
6 (8-methyl-8-azabicyclo[3.2.1]oct-3-yl)"1-plperazinyl]-2-oxoethyn-1.4-dihydro^^ 

dicarboxyiate 

A mixture of dimethyl 4-(2,6-dichlorophenyl)-2-[4-(8-methyl-8-azabicyclo[3.2.1]ocl-3- 
yl>1-piperazinyl]-2-oxoethyO-6-I2-I[2-(tritylamino)ethoxy]methyl]pheneth 
pyridinedicarboxylate (1.60 g. 1.48 mmol), p-TsOH-HzO (0.90 g, 5.53 mmol). methanol (40 

10 ml) and water (15 ml) was stirred for 6h at reflux temperature. The reaction mixture was 
poured Into sat.NaHCOaaq., and the whole was extracted with dlchloromethane (50 ml X 3), 
The combined organic layers were washed with brine, dried over MgS04, and evapolated In 
vacuum. The residue was purified on NH-gel. eluting with dichloromethane-methanol(30:1) to 
afford the titled product as a yellow amorphous. (0.95 g, 83%) 

15 ^H-NMR (CDCI3) 5: 8.40 (s. 1H). 7.39-7.15 (m, 6H), 7.00 (t, J = 7.5 Hz, 1H). 6.00 (s, 

1 H), 4.63 (dd. J = 1 1 .3 Hz, 1 8.9 Hz, 2H). 4.04 (d, J = 1 5.0 Hz, 1 H), 3.80 (d, J = 1 5.0 Hz, 1 H), 
3.66-3,52 (m, 12H), 3.20 (s, 2H), 3.30-2.82 (m. 6H), 2.66-2.44 (m. 6H), 2.27 (s. 3H). 2.06-1.96 
(m. 8H) ppm. 

H. Formation of citric acid salt 

20 A mixture of dimethyl 2-(2-{2-[(2-aminoethoxy)methyl]phenyl}ethyl)-4-(2.6- 

dichlorophenyl)-6-{2-[4-(8-methyl-8-azabicyclo[3,2. 1 ]oct-3-yi)-1 -piperazinyi]-2-oxoethyl}-1 ,4- 
dlhydro-3.5-pyrldlnedicarboxylate (495 mg. 0.643 mmol) and citric acid (122 mg, 0.643 mmol) 
was dissolved In hot methanol (about 3 ml), then added about 9 ml ethanol. An off-white 
precipitate was occun^ed after adding suitable amount of diethyl ether. The precipitate was 
25 filtered and dried In vacuo to afford an off-white amorphous (473 mg) as the titled compound. 

^H-NMR (DMSO-de, 270 MHz) 5: 7.43 - 7.10 (m. 7H). 5.85 (s, 1H), 4.64 (s, 2H), 4.14 
(d, J= 16.0 Hz. 1H). 3.42 (s. 3H). 3.37 (s. 3H), 4.00-2.20 (m. 27H). 2.10-1.50 (m. 8H) ppm. 
IR (KBr)v„^: 3389. 2949, 1693, 1628 - 1570 (broad) cm''. 
ES*: 768.33 (M+1) 
30 ES": 766.49 (M-1) 
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Exampie 2 

Dimethyl 2-{2-[2-(2-aminoethoxy)phenyl]ethylM'(2,6-dichiorophenyl)-6-{2'[4-(8- 
methyl-8-azabicyclo[3.2.1loct-3-yl)-1-piperazinyl]»2-oxoethyl}-1,4-dihydro-3,5- 
pyridinedicarboxylate 
5 A. Methyl 3-[2-[2-(trltylamino)ethoxylphenyllpropionate 

Diethyl azodicarboxylate (4.2 ml, 26.4 mmol) was added to a mixture of 2* 
(trity!amino)ethanol (6.08 g, 20.0 mmol), methyl 3-(2-hydroxyphenyl)propionate (5.00 g, 26.4 
mmol). triphenylphosphine (6,91 g, 30.5 mmol) and THF (90 ml) at room temperature under 
nitrogen, and the mixture was standing for 20 hours at room temperature. The solvent was 
10 removed In vacuum. The residue was purified on SiOa, eluting with ethyl acetate-hexane 
(1:15), to afford the titled product as a colorless oil. (5.88 g, 49%) 

^H-NMR (CDCI3) 5: 7.79 (dd, J = 1 .8Hz, 7.5 Hz, 1 H). 7.56-7.39 (m, 7H). 7.32-7.1 5 (m. 
9H), 7.03-6.90 (m, 2H), 4.15 (t. J = 5.1 Hz, 2H). 3.69 (s, 3H). 2,60 (t. J = 5,1 Hz. 2H) ppm. 

B. Methyl 3-oxo-5-[2-r2-(tritylamino)ethoxy]phenyllpentanoate 

15 A mixture of methyl 3-[2-[3-(tritylamlno)propoxy]phenyI]proplonate (5.88 g, 12.6 

mmol), 2N-NaOHaq. (13 ml. 26.0 mmol) and methanol (50 ml) was stirred for 5 hours at reflux 
temperature. The reaction mixture was quenched with sat.NaH2P04aq. and extracted with 
ethyl acetate (30 ml x 3). The combined extracts were washed with brine, dried over MgS04 
and concenrated in vacuo. The residue was dissolved with THF (50 ml) and to the solution 

20 was added carbonyldiimidazole (2.45 g, 15.1 mmol). And then magnesium chloride (1.20 g. 
12.6 mmol) and potassium methyl malonate (1.97 g, 12.6 mmol) were added. The mixture 
was'stinred for 24h at reflux temperature. The reaction mixture was quenched with 2N-HCI 
and extracted with ethyl acetate (100 ml x 2). The combined extracts were washed with 
sat.NaHC03aq. and brine, dried over MgS04 and concenrated in vacuo. The residue was 

25 purified on SiOa, eluting with ethyl acetate-hexane (1:4) to afford the titled product as a 
colorless oil. (4.60 g. 72%). 

^H NMR (CDCI3) 5: 7.53-7,10 m, 17H), 6.89-6.78 (m. 2H), 4,08-4.03 (m, 2H), 3.61 (s, 
3H). 3,24 (s, 2H). 2.90-2.75 (m. 4H). 2.61-2,54 (m. 2H) ppm. 

C. Methyl3-(2,6-dlchlorophenyl)-2-r3-f2-f2-(tritylamino)ethoxy]phenyl]propenoate 
30 This compound was prepared by a procedure similar to that described in example 1- 

C as a yellow amorphous. 

^H NMR (CDCia) 8: 7.60-6.73 (m, 23H), 4.12-4.00 (m, 2H), 3.69 (s, 1.5H). 3.52 (s, 
1.5H). 3.12-2.53 (m, 6H) ppm. 
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a Dimethyl4-(2.6-dichlorophenyl)-2-(2-methoxy'-2-oxoethyl)-6-[2-[2-[2> 
(tritylamino)ethoxylphenyl]ethyll-1,4«dihydro-3,5-pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described In example 1- 
D as a yellow amorphous. 
5 NMR (CDCI3) 6: 7.57-7.11 (m. 19H), 7.01-6.80 (m, 3H), 6.52 (s, 1h), 5.96 (s, 1H). 

3.80-3.30 (m. 13H). 3.10-2.80 (m, 4H). 2.70-2.55 (m, 2H) ppm. 

E. [4-(2.6-DichlorophenviV3,5-bis(methoxycarbonyl>-)-6-[2-[2-[3- 
(tritylamino)propoxyl phenyl]ethylM ,4-dihydro-2-pyridlnyilacetlc acid 

This compound was prepared by a procedure similar to that described In example 1-E 
10 as a yellow amorphous. This compound was used in next step without purification. 

F. Dimethyl 4>(2.6>dichloropheny()-2-f4-(8-methyl-e-azabicyclo[3.2.1]oct-3-y()-1- 

piperazinyl]-2-oxoethyl]-6-[2- [2-(tritylamino)ethoxy] phenethylM ,4Kiihydro-3,5- 

pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described in example 1-F 
15 as a yellow amorphous. 

NMR (CDCI3) 6: 7.76 (s. 1 H). 7.55-6.80 (m. 22H).5.96 (s. 1H), 4.24 -4.10 (m, 4H), 
3.60-3.40 (m, 12H), 3.24-2.32 (m, 11H), 2.27 (s, 3H). 2.07-1.45 (m. 8H) ppm. 

G. Dimethyl 2-[2-(2-amlnoethoxy)phenetyl]-4-(2,6-dichlorophenyl)-6-[4-(8- 

methyl-8-azabicyclo[3.2.11oct-3-yi)-1-piperazinyl]-2-oxoethylM.4-dihydro-3,5- 

20 pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described In example 1- 
G as a yellow amorphous. 

NMR (CDCI3) 6: 8.16 (s, 1H). 7.29-7.13 (m, 4H), 7.03-6.81 (m, 3H), 5.98 (s, 1H). 
4.20 (d. J= 15.0 Hz. 1H), 4.08-4.01 (m, 2H). 3.69-3.51 (m. 11H). 3.23-3.13 (m. 4H), 2.98-2.88 
25 (m, 4H), 2.63-2.43 (m, 5H), 2.27 (m, 3H), 2.04-1 ,47 (m. 8H) ppm. 

Example 3 

Dimethyl 2-{2-[2-(3-amlnopropoxy)phenyl]ethyl}-4-(2,6-dichlorophenyl)-6-(2-[4- 
(8-methyl'^-a2abicycloi:3.2.1]oct-3-yl)-1-piperazlnyll-2-oxoethyl}-1,4-dlhydro-3.5- 
pyridinedlcarboxylate 

30 A. Methyl 3-[2-[3-(tritylamino)propoxvlphenyl]propionate 

This compound was prepared by a procedure similar to that described in example 2-A 
as a coloriess ofl. 

^H-NMR (CDCig) 6: 7.50-7.10 (m. 17H). 6.90-6.80 (m, 2H), 4.09 (t, J = 6.1 Hz, sH), 
3.62 (s. 3H). 2.81 (t, J = 7.5 Hz. 2H). 2.44 (t. J = 7.5 Hz, 2H), 2.33 (t, J = 6.7 Hz, 2H). 2.04- 
35 1.93 (m,2H) ppm. 

B. Methyl 3-oxo-5-[2-[3-(tritylamino)propoxylphenynpentanoate 
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This compound was prepared by a procedure similar to that described in example 2-B 
as a colorless oil. 

NMR (CDCI3) 5: 7.50-7.08 {m. 17H). 6.89-6.80 (m, 2H), 4.14-4.05 (m. 2H). 3.68 (s. 
3H), 3.28 (s, 2H). 2.83-2.63 (m. 4H), 2.37-2.28 (m. 2H). 2.02-1.93 (m, 2H) ppm. 
5 C, Methyl3-(2.6-dlchiorophenyl)-2-[3-[2-r3- 

(tritylamino)propoxy]phenyllpropenoate 

This compound was prepared by a procedure similar to that described in example 1- 
C as a yellow amorphous. 

UMR (CDCI3) 5: 7.64-6.75 (m, 23H). 4.15-4.00 (m, 2H), 3.81 (5. 1.5H). 3.58 (s. 
10 1.5H), 3.10-2.70 (m, 4H), 2.40-2.25 (m, 2H), 2.05-1.90 (m, 2H) ppm. 

D. Dimethyl 4-(2.6-dichiorophenyl)-2-(2-methoxy-2-oxoethyl)-6-[2-[2-f3- 

(tritylamino)propoxy]phenyl]ethyi]-1.4-dihydro-3.5-pyrid[nedicarboxvlate 

This compound was prepared by a procedure similar to that described in example 1- 
D as a yellow amorphous. 
15 NMR (CDCI3) 8: 7.48-7.13 (m. 18 H), 7.03-6.83 (m. 3H), 6.64 (s. 1H). 5.97 (s. 1H), 

4.21-4.13 (m, 2H), 3.62 (s. 3H), 3.60-3.51 (m. 8H), 2.89-2.69 (m. 4H). 2.40-2.32 (m, 2H). 
2.11-2.00 (m. 2H) ppm. 

I: [4-(2.6-Dichlorophenyl)-3.5-bis(methoxvcarbonyl)-)-6-f2-r2-[3- 
(tritylamino)propoxy] phenvl1ethyl]-1 ,4-dlhydro-2-pvrldinvl]acetic acid 
20 This compound was prepared by a procedure similar to that described in example 1-E 

as a yellow amorphous. 

NMR (CDCIa) 6: 8.41 (s, 1H), 7.48-6.68 (m, 22H), 3.93-3.87 (m. 2H). 3.70-3.40 (m, 
8H). 2.97-2.50 (m. 6H). 2.38-2.25 (m, 2H) ppm. 

£; Dimethyl 4-(2,6-dichlorophenyl)-2-f4-(8-methyl-8-a2ablcyclo[3.2.11oct-3-yl)-1- 
25 pipera2inyil-2-oxoethyll-6-r2- f3-(tritvlamlno)propoxyl phenethvn-1.4-dihvdro-3.5- 
pyrldinedicarboxyiate 

This compound was prepared by a procedure similar to that described In example 1-F 
as a yellow amorphous. 

NMR (CDCI3) 5: 7.76 (s. 1H), 7.50-7.10 (m, 19H), 7.12-6,80 (m, 3H). 5.97 {s. 1H). 
30 4,28-4.10 (m, 3H), 3.68-3.35 (m, 10H). 3.32-3.15 (m. 3H). 2.90-2.30 (m. 11H), 2.27 (s, 3H), 
2.19-1.95 (m, 4H), 1.80-1.43 (m. 6H) ppm. 

G. Dimethyl 2-[2-(3-aminopropoxy)phenetyll-4-(2,6-dlchlorophenyi)-6-[4-(8- 
methyl-8-a2ablcyclor3.2.noct-3-vl)-1-piperazinyl]-2-oxoethyl]-1,4-dihydro-3.5- 
pyridinedicarboxylate 

35 This compound was prepared by a procedure similar to that described in example 1- 

G as a yellow amorphous. 
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NMR (CDCI3) 5: 8.06 (s, 1H). 7.28-6.82 (m. 7H). 5.98 (s, 1H). 4.26-4.07 (m, 3H), 
3.66-3.51 (m. 11H), 3.19 (s. 2H). 3.00-2.78 (m, 6H), 2.64-2.43 (m. 5H). 2,27 (s, 3H). 2.09-1.47 
(m, 10H) ppm. 

Example 4 

5 Dimethyl 2-(2-{2-r(3-aminopropoxv)methyl]phenyl}ethyl)-4-(2,6<llchIorophenvl)- 

6-{2-r4-(8-methyl-8-azablcyclor3.2.1 loct-3-yl)-1 -piperazinyll-2-oxoethylH .4Kilhydro-^.5- 
pyridinedicarboxylate 

A. 3-(Tritylamino)-1 -propano! 

3-(Tritylamino)-1-propanol was prepared according to the literature procedure 

10 {J.HeterocycLChem.; 1993, 30, 1197). To a solution of 3-amino-1-propanoI (15.0 g/200 
mmol) in THF (100 ml) was added a solution of tritylcliloride (23.2 g/83.3 mmol) in THF (100 
ml) dropwlse at O'C. and then the resulting solution was stin^ed at room temperature for 4 
days. The solution was evaporated. The resulting residue was dissolved in water (100 ml) 
and dichloromethane (100 ml). The organic layer was separated. The aqueous layer was 

15 extracted with dichloromethane (100 mlx2). The combined organic layer was washed with 
brine (30 ml), dried over magnesium sulfate, filtered and concentrated. The residue was 
purified by recrystallization from toluene/hexane to afford a white crystal. (21.0 g/80%). 

NMR (CDCI3) 5: 7.45-7.16 (m, 15 H), 3.85 (t. J = 5.5 Hz, 2 H), 2.37 (t, J = 6.0 Hz. 2 
H), 1.72-1.65 (m.2H) ppm. 

20 B, 3-{[2-(Bromomethvl)benzvl1oxv)-A/-trityl-1-propanamine 

To a suspension of NaH (909 mg/22.7 mmol) in THF (50 ml) was added 3- 
(tritylamino)-1-propanol. and the solution was stin-ed at reflux temperature for 2 hours. To the 
solution was added a,a'-dibromo-o-xylene, and the solution was stiaed at reflux temperature 
for 16 hours. After cooling, the mixture was poured into water. The whole was extracted with 

25 ethyl acetate (100 mlx2). The combined organic layer was washed with brine (30 ml), dried 
over magnesium sulfate, filtered and concentrated. The residue was purified by column 
chromatography (SiOa, 200-350mesh/hexane:ethyl acetate =100:0-20:1) to afford a yellow oil 
(4.84g/51%). 

^H NMR (CDCI3) 5: 7.47^7.15 (m, 19H), 4.61 (s, 2H). 4.50 (s. 2 H), 3,61 (t, J = 6.0 Hz, 
30 . 2H). 2.24 (t. J = 6.4 Hz. 2H), 1 .87-1 .78 (m. 2H) ppm. 

C. Methyl 3-oxo-5-{2-ff3-(tritylamlno)propoxy]methyl}phenyl)pentanoate 
To a suspension of NaH (448 mg/11.2 mmol) in THF (22 ml) was added a solution of 
methyl acetoacetate (1.30 g/11.2 mmol) In THF (4.5 ml) dropwlse at O'C over 15 minutes. 
After 20 minutes at O'C, n-butyl lithium (7.3 ml/11.2 mmol) was added dropwise at OX over 
35 15 minutes. After 20 minutes at 0°C. a solution of 3-{[2-(b^omomethyl)benzyI]oxy^/V-trityI-1- 
propanamlne in THF (6.6 ml) was added dropwise at OX. and the solution was stirred at OX 
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for 3 hours. The mixture was quenched with water, and the whole was extracted with ethyl 
acetate (100 nnlx2). The combined organic layer was washed with brine (30 ml), dried over 
magnesium sulfate, filtered and concentrated. The residue was dissolved in diethylether (100 
ml) and hexane (100ml). The solution was washed with water (50 mlx6). brine, dried over 
5 magnesium sulfate, filtered and concentrated. The residue was purified by column 
chromatography (Si02. 200-350mesh/hexane:ethyl acetate -10:0-3:1) to afford a coloriess oil 
(3.70g/74%). 

NMR (CDCI3) 6: 7.46-7.43 (m. 6H). 7.27-7.13 (m. 13H). 4.48 (s. 2H), 3.69 (s. 3H). 
3.59 (t. J = 6.4 Hz, 2H). 3.39 (s. 2H), 2.29-2.78 (m. 4H), 2.23 (t, J = 6.4 Hz, 2H), 1.81-1.77 (m. 
10 2H)ppm. 

D, Methyl 3-(2,6-dichlorophenyl)-2-f3-(2-lf3- 

(tritvlamino)propoxv1methvl)phenyl)propanoyll-2-propenoate 

This compound was prepared by a procedure similar to that described in example 1- 
C as an orange oil. 

15 NMR (CDCI3) 6: 7.62-7.04 (m. 22H), 4.52 (s, IN). 4.42 (s, 1H). 3.81 (s, 1H), 3.63- 

3.54 (m. 5H), 3.14-2.80 (m, 4H), 2.21 (t, J = 6.6 Hz, 2H), 1 .84-1 .75 (m. 2H) ppm. 

E, Dimethyl4-(2,6-dlchlorophenyl)-2-r2-(2-ethyl>3-ff3- 

(tritylamlno)propoxy]methyi)phenyi)ethyn-6-(2-methoxy-2-oxoethyl)-1.4-dlhydro-3.5- 
pyridlnedicarboxyiate 

20 This compound was prepared by a procedure similar to that described in example 1- 

D as a yellow oil. 

'H NMR (CDCI3) 5: 7.46-6.95 (m. 22H). 5.97 (s, IN). 4.60 (dd, J = 3.3, 11.5 Hz, 2H), 
3.75-3.40 (m,13H). 3.00-2.70 (m, 4H). 2.18 (t, J = 6.8 Hz. 2H), 1.79 (t, J = 6.8 Hz. 2H) ppm. 
El 2-[4-(2.6-Dichlorophenyn-3,5-bis(methoxycarbonvl)-6-[2-(1.3-thiazol-2- 
25 yl)ethyl1-1 .4-dihydro-2-pyridinyl]acetic acid 

This compound was prepared by a procedure similar to that described in example 1-E 
as a yellow oil, and used for next reaction without further purification. 

G, Dimethyl 4-(2,6-dichlorophenyl)-2-{2-[4-(8>methvl-8-azabicyclo[3.2.1]oct-3-yl)- 
1-piperazinyl]-2-oxoethyl}-6-[2-(2-{[3-(trltylamino)propoxy]methyl)phenvl)ethylM,4-dihydro- 
30 3.5-pyridinedicarboxvlate 

This compound was prepared by a procedure similar to that described in example 1-F 
as a yellow oil. 

^H NMR (CDCI3) 6: 7.46-6.95 (m, 22H), 5.99 (s.lH). 4.60 (s, 2H), 4.08 (d. J = 15.2 Hz. 
1H), 3.72-3.53 (m. 9H), 3.19 (s, 2H), 2.96-2.82 (m, 4H). 2.60-2.45 (m. 5H), 2.27 (s. 3H), 2.26- 
35 1.50 (m,16H) ppm. 
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hL Dimethyl 2-(2-(2-r(3-aminopropoxv)methyl]phenyi}ethvl)-4-(2,6~ 

dlchiorDphenyl)-6-(2-f4-(e-methyl-8-azabicyclo[3.2.11oct-3-yl)-1^ 
dlhydro-3,5-pyridlnedlcarboxvlate 

A mixture of dimethyl 4-(2,6-dlchlorophenyl)-2-{2-[4-.(8-methyl-8-a2abicyclo[3.2.1]oct- 
5 3-yl)-1-plpera2lnyl].2Hjxoethyl}-6-[2-(2-{(3-(tritylamino)propoxy]methyl}phen^ 

dihydro-3,5-pyrldinedicarboxylate (355 mg/0.346 mmol) and p-toluenesulfonic acid 
monohydrate (246 mg/1.29 mmol) In methanol (9.4 ml) and water (3,5 ml) was stirred at reflux 
temperature for 4 hours. After cooling, the mixture was poured into saturated NaHCOs 
aqueous solution. The whole was extracted with dichloromethane (100 mlx2). The combined 
10 organic layer was washed with brine (30 ml), dried over magnesium sulfate, filtered and 
concentrated. The residue was purified by column chromatography (NH2 gel/200-350 
mesh/dlchloromethane:methanol=1 00:1 -100:2-1 00:5) to afford a yellow amorphous 
(190mg/70%). 

Free base 

15 ^H-NMR (CDCI3) 6: 7.32-6.97 (m, 7H). 5.99 (s. 1H). 4.62 (s, 2H). 4,13-4.05 (m, 1H). 

3.79-3.53 (m. 9H). 3.35-3.21 (m. 4H), 2.95-2.77 (m. 6H), 2.61-2.49 (m, 5H). 2.28 (s, 3H). 

2.06-1.51 (m. 12H)ppm. 

HCI salt was prepared by a procedure similar to that described in example 1-H as a 

yellow solid. 
20 mp 195-197 **C(dec.) 

Example 5 

Dimethyl 4-(2,6-dlchlorophenvl)-2-{2-[4-(8-methyl-8-azabicycloI3.2.1]oct-3-yl)-1- 
plperazinyll-2-oxoethyl>-8^2-[(phenylsulfanyl)methvl1phenethyl}-1.4-dihydro-3.5- 
pyridinedlcarboxylate 

25 A. Methyl 5-r2-({[tert-butyi(dimethyl)siivl1oxy}methvl)phenyl]-3-oxopentanoate 

This compound was prepared by a procedure similar to that described in example 1-B 
as a brown oil. 

NMR (CDCI3) 5: 7.34-7.00 (m, 4H). 4.62 (s. 2H). 3.62 (s, 3H). 3.34 (s. 2H), 2.88- 
2.72 (m, 4H). 0.83 (s. 9H). 0.00 (s. 6H) ppm. 
30 B, Methyl 2-{3-[2-({[tert->butyi(dimethvl)sllvi1oxy}methyl)phenynpropanoyiy-3-(2.6- 

dichlorophenyl>'2-propenoate 

This compound was prepared by a procedure similar to that described (n example 1- 
C as a pale yellow oil. 

NMR (CDCI3) S: 7.53 (s. 0.5H). 7.51 (s. 0.5H). 7.34-6.50 (m. 7H), 4.66 (s. 1H). 
35 4.58 (s. 1H), 3.76 (s. 1.5H). 3.51 (s. 1.5H). 3.10-2.68 (m, 4H). 0.82 (s, 9H), 0.00 (s. 6H) ppm. 
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a Dimethyl 4-(2.6-dichlorophenyl)-2'{2-[2-(hydroxymethyl) phenyl]ethvl}-6'(2> 
methoxy-2-oxoethy)V1 ,4-dihydro-3,5-pyrldinedicarboxy)ate and Dimethyl 2'l2''{2'{[tert' 
butyl(dimethyl)silyl]oxy}phenyl)ethyl]-4-(2,6-dichiorophenyl)'6-(2-methoxy-2-oxoethyl)-1,4- 
dlhydro-3,5-pyridinedicarboxvlate 
5 These compounds were prepared by a procedure simitar to that described in example 

Dimethyl 2-[2-(2-f[te/f-butyl(dimethyl)silynoxy}phenyl)ethvlH-(2,6-dichlorophenyl)-6- 
(2-methoxy-2"Oxoethyl)-1,4-dihydro-3,5-pyridinedlcarboxyiate 

NMR (CDCI3) 5:7.27-7.05 (m. 7H). 6.85 (t. J=6.8 Hz, 1H). 6.76 (brs, 1H), 5.82 (s, 
10 1H), 4.73 (d, J=10.9 Hz. 1H), 4.64 (d. J=11.0 Hz. 1H). 3.54 (s. 3H), 3.43 (s. 3H). 3.37 (s, 3H), 
3.37 (d, J=15.7 Hz, 1H), 3.19 (d, J=15.3 Hz. 1H). 3.10-2.98 (m. 1H), 2.96-2.76 (m. 2H), 2.70- 
2.56 (m. 1H). 0.80 (s, 9H). 0.00 (s. 6H) ppm. 

Dimethyl 4"(2,6-dlchlorophenyl)-2-{2-[2-(hydroxymethyl) phenyl]ethyl}-6-(2-methoxy- 
2-oxoethyl)-1,4"dihydro-3.5-pyrldinedicarfaoxylate 
15 ^H NMR (CDCI3) 5:7.57 (brs, 1H), 7.32-7.16 (m, 7H), 7.00 (t, J^6.9 Hz, 1H), 5.98 (s. 

1H), 4.78 (s, 2H). 3.78 (d, J=14.7 Hz. 1H), 3.73 (s, 3H). 3.61 (d. J=14.8Hz, 1H), 3.56 (s. 3H). 
3.52 (s. 3H). 3.08-2.83 (m, 4H) ppm. 

D. Dimethyl 4-(2,6-dichlorophenyi)-2-(2-methoxy-2-oxoethyl)-6-(2-{2- 

[(phenylsulfanyi)methyl]phenyl}ethyl)-1,4-dihydro-3,5-pyridinedicarboxyiate 

20 To a mixture of dimethyl 4-(2,6-dichlorophenyi)-2-{2-t2-(hydroxymethyl) phenyl]ethyl}- 

6-(2-methoxy-2-oxoethyl)-1,4-dihydro-3,5-pyrldinedlcarboxylate 

(547mg/1.0mmol) and diphenyl disulfide (437mg/2.0mmol) in pyridine (8ml) was 
added tri-n-butylphosphine (300^1/1 .2mmol) at 0*^0 and stirred for 18 hours at room 
temperature. The mixture was quenched by addition of water (lOmi) and extracted with ethyl 

25 acetate. The combined organic layer was washed with brine, dried over sodium sulfate, and 
concentrated In vacuo. The residue was purified by column chromatography on silica gel 
(Hexane/Ethyl acetate = 3/1) to afford dimethyl 4-(2,6-dichIorophenyl)-2-(2-methoxy-2- 
oxoethyl)-6-(2-{2-[(phenylsulfanyl)methyl]phenyl}ethyl)-1,4-dihydro-3,5-pyridinedicarboxylate 
as a pale yellow amorphous (517.8mg/81%). 

30 ^HNMR (CDCI3) 6: 7.40-6.98 (m.12H), 5.98 (s,1H), 4.31(d, 1H. J=11.9Hz). 4.24(d. 1H. 

J=1 1.9Hz). 3.68(d,1H. J=16.8Hz). 3.67(s,3H). 3.54(s,3H), 3.52(s,3H), 3.44(d. IN. J=16.8Hz). 
3.10-2.98(m, 4H) ppm 

E. [4-(2,6-dichlorophenyl) -3,5-bis(methoxy carbonyl)-6-(2-{2- 

[(phenylsulfanyl)methyl]phenvl)ethyl)-1.4-dihydro-2-pyridinyl]acetic acid 

35 This compound was obtained according to a similar manner to that of examplel-E as 

a yellow amorphous. 
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^HNMR (CDCy 5: 7.41-7.10(m.11H). 7.03(t, 1H. J=7.5Hz), 5.97(s, 1H). 4.31(d, 1H. 
J=1 1.9Hz). 4.24(d. 1H. J=11.9H2), 3.61 (s.3H), 3.53(s,3H). 3.53(d, 1H, J=13.6H2), 3.25{d. 1H, 
J=1 3.6Hz). 3.06-2.85(m, 4H) ppm 

L Dimethyl 4-(2,6-dichlorophenyl)-2-{2-[4-(8-methyl-8-azabicydor3.2.1]oct-3-y^ 
5 1-ptperazinyn-2-oxoethyi)-6-(2-Kphenvlsulfanyl)methynphenethyi)-1,4-di^^^ 
pyridinedlcarboxyiate 

This compound was obtained according to a similar manner to that of examplel-F as 
a yellow amorphous. 

^HNMR (CDCis) 5: 8.19(s, 1H). 7.41-7.1 0(m,11H), 7.00(t. 1H.J=7.9H2). 5.98(s.1H). 
10 4.31(d. 1H. J=12.0H2). 4.25(d, 1H. J=12.0Hz). 4.07(d. 1H, J=15.3Hz). 3.76(d. 1H, J=15.3Hz). 
3.64-3.50(m. 10H). 3.28-3.1 0(m. 2H). 3.06-2.86(m, 4H), 2.62-2.42(m. 5H). 2.27(s. 3H), 2.07- 
1.94(m. 2H). 1.72-1.48(m, 6H) ppm 

HCI salt was prepared by a procedure similar to that described In example 1-H as a 
yellow solid. 
15 mp 218-220 »C(dec.) 

IR (KBr)v„«x: 3170. 3080. 3000. 2436. 2364. 'l707. 1684. 1647. 1616. 1506, 1458, 
1429. 1290, 1215, 1 180. 1 109, 1049, 968. 765, 745 cn\\ 

^H-NMR (DIVIS0-d6) 6 7.43-7.08(m. 12H). 5.86(s, 1H), 4.41 (d, 1H, J=12.5Hz). 4.35(d, 
1H. ^=12.5Hz). 4.10-3.90(br. 2H). 3.90-2.40(m. 24H). 2.40-1 .87(m. 8H) ppm. 
20 MS(m/z):817(M+H)* 

Example 6 

Dimethyl 4-(2,6-dichlorophenyl)-2-(2-{2-[3-(dimethylamino)propyl]phenyl}ethyl)- 
6-{2-r4-(8-methyl-8-azabicyclo[3.2.1loct-3-vl)-1-piperazinyl]-2-oxoethyi}-1,4-dihydro-3.5- 
pyrldinecarboxylate 

25 A. Methyl 5-(2-lodopheny0-3-oxopentanoate 

This compound was prepared by a procedure similar to that described in example 1-B 
as a brown oil. This product was used for next step without purification. 

§: Methyl 3-(2,6-dichiorophenyl)>2-r3-(2-iodophenyl)propanoyl]-2-propenoate 
This compound was prepared by a procedure similar to that described In example 1- 
30 C as a brown oil. 

^HNMR (CDCI3) 7.82 (d. J=8.0 Hz. 0.5H), 7.75 (d. J=7.9 Hz. 0.5H). 7.63 (s. 1H). 7.36- 
7.14 (m. 5H). 3.65 (s. 1.5H), 3.63 (s, 1.5H). 3.14 (s. 1.5H). 2.97 (s. 1.5H) ppm 

Qi Dimethyl 4«(2.6-dichtorophenvl)-2-f2-f2-lodophenyl)ethyl]-6-(2-methoxv>2- 
oxoethyl)-1.4-dlhydro-3,5-pyridinedlcarboxvlate 
35 This compound was prepared by a procedure similar to that described In example 1- 

D as a brown oil. 
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^HNMR (CDCI3) 7.79 (d. J=7.1Hz. 1H), 7.38-7.20 (m. 2H). 7.23 (d, J=6.8H2. 2H). 
7.04-6.50 (m. 2H), 6.88 (t. J=7.3Hz, 1H), 5.97 (s, 1H), 3.82 (d, J=16.9H2, 1H). 3,69 (d. 
J=15.9Hz. 1H), 3.72 (s, 3H), 3.54 (s. 3H). 3.52 (s, 3H), 3.06-2.70 (m, 4H) ppm 

D. Dimethyl 4-(2.6-dichlorophenyl)-2-(2-{2-r3-(dimethylamino)>1- 

5 propynyl]phenyl}ethyl)-6-(2-methoxv-2-oxoethyl)-1.4-dlhydro«3.5-pyri^ 

A mixture of dimethyl 4-(2,6-dlchlorophenyl)-2-[2-(2-lodophenyl)ethyl]-6-(2-methoxy. 
2-oxoethyl)-1,4-dihydro-3,5-pyridinedicarboxylate (11.721 g, 18.23 mmol), N,N-dimethyl-N-{2- 
propynyOamine (10 ml), PdCl2(PPh3) 2 (686 mg) and Cul (449 mg) in triethylamine (90 ml) 
was heated at 75 ''C for 19 hours. The mixture was then cooled to room temperature and 

10 filtered through a pad of cellte. The filtrate was diluted with CH2CI2 (400 ml) and washed with 
brine, then dried over MgS04 and concentrated In vacuo. Flash column chromatography of 
the residue [silica gel 300 g. CHaCla/MeOH (100/1 to 20/1) as eluent] afforded the desired 
product 8.195 g (75% yield) as a yellow amorphous. 

NMR (CDCI3. 270 MHz) 5: 7.44 - 7.12 (m, 6 H), 7.00 (t, J = 7.9 Hz, 1 H), 6.01 (s. 1 

15 H). 3.82 (d. J = 16.6 Hz, 1 H), 3.72 (s, 3 H). 3.63 (d, J = 16.6 Hz, 1 H). 3.57 (s, 3 H), 3.53 (s. 3 
H), 3.45 (s. 2 H), 3.72 - 2.75 (m. 4 H). 2,37 (s, 6 H) ppm. 

E. Dlmethyl4-(2,6-dichiorophenyl)-2-(2-{2-[3- 
(dlmethylamino)propyl]phenyl}ethyl)-6>(2-methoxy-2«oxoethyl)-1.4-dihydro-3.5- 
pyridinedicarboxylate 

20 A mixture of dimethyl 4-(2.6-dichlorophenyl)-2-(2-{2-[3-(dimethylamino)-1- 

propynyi]phenyl}ethyl)-6-(2-methoxy-2-oxoethyl)-1.4-dihydro-3,5-pyridlnedlcarboxylate (8.195 
g, 13.67 mmol) and 10% palladium on carbon (4.1 g) In AcOEt (140 ml) was stirred under 
hydrogen atmosphere by balloon for 15 hours. Catalyst was removed by filtration and the 
filtrate was concentrated by evaporation. Flash column chromatography of the residue [silica 

25 gel 150 g. CH2Cl2/MeOH (100/1 to 10/1) as eluent] afforded the desired product 4.31 g (52% 
yield) as a yellow amorphous. 

NMR (CDCia, 270 MHz) 6: 7.52 (bv. 1 H). 7.35 - 7.10 (m, 6 H), 7.00 (t, J = 8.0 Hz. 
1 H). 6.01 (s, 1 H). 3.83 (d, J = 16.9 Hz, 1 H), 3.73 (s, 3 H), 3.68 (d, J = 16.9 Hz, 1 H). 3.57 (s, 
3 H). 3.53 (s. 3 H). 3.02 - 2.66 (m. 6 H). 2.44 - 2.34 (m, 2 H). 2.23 (s. 6 H), 1 .83 - 1 .72 (m. 2 

30 H) ppm. 

F. [4-(2,6-dlchlorophenyl)^-(2-{2-[3>(dlmethvlamino)propynphenyi)ethyl)-3,5- 
bls(methoxycarbonyl) '1.4-dihydro-2-pyridlnyl]acetic acid 

To a solution of dimethyl 4-(2,6-dlchlorophenyl)-2-(2-{2-[3- 
(dimethyIamino)propyl]phenyl}ethyl)-6-(2-methoxy-2-oxoethyl)-1 ,4-dlhydro-3,5- 
35 pyridinedicarboxylate (4.31 g, 7.14 mmol) in 1,4-dioxane (61 ml) was added 2N NaOH. The 
reaction mixture was stin-ed at room temperature for 2.5 h. The residual 1,4-dioxane was 
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removed by evaporation in vacuo. The residue was diluted with water (19 ml) and wased with 
diethyl ether (50 mlx2) and AcOEt (20 ml). The water phase was then acidified with aq. 
NaHaPO^ to about pH 5. The whole was extracted with CH2CI2 (300 mlx3). The combined 
extract was washed with brine, dried over MgS04, and concentrated to afford the desired acid 
5 (4.30 g, 90% yieid) as a yellow amorphous. 

NMR (CDCI3. 300 MHz) 5: 9.82 (bv. 1 H), 7.43 - 7.06 (m, 6 H), 6.98 (t. J = 8.0 Hz. 
1 H). 6.01 (s, 1 H), 4.04 (d. J = 16.7 Hz, 1 H), 3.66 (d, J = 16.7 Hz, 1 H), 3.58 (s, 3 H), 3.64 (s. 
3 H), 3.16 - 2.74 (m. 8 H), 2.83 (s, 6 H), 2.14 - 2.00 (m. 2 H) ppm. 

G, Dimethyl 4-(2,6-dichlorophenyl)-2-(2-{2-f3- 

10 (dimethylamlno)propyi]phenyl}ethyl)-6-{2-[4-(8-methyl-8-azablcyclof3,2.11oct-3-vl)-1- 
piperazinyl]-2-oxoethyl}-1,4'dihydro-3.5-pyridinecarboxylate 

This compound was obtained according to a similar manner to that of examplel-F as 
a yellow amorphous.^H NMR (CDCI3, 300 Hz) 5: 8.25 (brs. 1 H). 7,40 - 7.10 (m, 6 H), 7.00 (t. 
J = 7.9 Hz. 1 H), 5.99 (s, 1 H), 4.18 (d, J = 15.0 Hz. 1 H). 3.72 (d. J = 15.0 Hz, 1 H), 3.70 - 
15 3.56 (m. 4 H), 3.55 (s. 3 H). 3.54 (s, 3 H), 3.26 - 3.16 (m. 2 H). 3.00 - 2.30 (m. 13 H), 2.27 (s. 
3 H). 2.22 (s, 6 H). 2.15-1 .45 (m. 10 H) ppm. 

IR (KBr)v,nax: 3219, 3096. 2945, 2862, 2810, 1697, 1632. 1562 cm"\ 
IWS(m/z);780 (M+H)* 

Example 7 

20 dimethyl 4-(2,6-dichlorophenyl)-2-(2>{2-[(diethylamino)methvl]phenyl}ethy[)-6> 

{2-r4-(8-methyi-8'azabJcyclor3.2.11oct-3-yl)-1-piperazinyl]-2-oxoethyl}>1,4-dihydro-^^^ 
pyrldlnedicarboxylate 

A. [2-(1,3-Diaxan-2-yl)phenyl]mathanQl 

To a solution of 2-(1,3-dioxan-2-yl)bezaldehyde (20.0 g, 104 mmol. Tetrahedron, 47, 
25 8687 (1991)) fn methanol (300 ml) was added portionwise NaBKi ( 7.87 g, 208 mmol) at O^'C 
and the mixture was stinred for 1 hour. The reaction mixture was quenched with water (100 
ml) and extracted with ethyl acetate (200 ml x 2). The combined extracts were washed with 
brine, dried over MgS04 and concentrated in vacuo. The residue was purified on Si02, eluting 
with ethyl acetate-hexane (4:5) to affordthe titled compound as a coloriess oil. (15.7 g, 78%) 
30 NMR (CDCI3) 5: 7.56-7.29 (m. 4H), 5.69 (s, 1H). 4.75 (d. J = 6.8 Hz, 2H), 4.35- 

3.98 (m, 4H). 3.17-3.08 (m, 1H), 2.38-2.20 (m, 1H), 1.54-1.47 (m, 1H) ppm. 

B. 2-(1,3-Dioxan-2-yl)benzyl methanesulfonate 

To a solution of [2-(1,3-diaxan-2-yl)phenyl]mathanol (15.7 g, 80.8 mmol). and 
triethyamine (11.3 ml, 80.8 mmol) in dichloromethane (300 ml) was added dropwise 
35 methanesulfonylchlorlde (6.3 ml, 80.8 mmol) at OX and the mixture was stirred for 30 
minutes. The reaction mbcture was quenched with water (150 ml) and extracted with 
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dichloromethane (50 ml x 2). The combined extracts were washed with brine, dried over 
MgS04 and concentrated in vacuo to afford the titled compound as a white solid, (quant) 

NMR (CDCI3) 5: 7.63-7.38 (m, 4H). 5.69 (s. 1H). 5.51 (s. 2H). 4.31-3.98 (m. 4H), 
2.91 (s. 3H), 2.35-2.19 (m. 1H). 1.53-1.43 (m, 1H) ppm. 
5 C. Methyl 5-[2- (1.3-dioxan-2-yl)phenvil -3-oxopentanoate 

This connpound was prepared by a procedure similar to that described In example 1-B 
as a yellow amorphous. 

NMR (CDCI3) 8 7.60-7.13 (m, 4H). 5.62 (s. 1H), 4.29-3.91 (m, 4H). 3.73 (s, 3H). 
3.44 (s, 2H). 309-2.83 (m. 4H), 2.33-2.15 (m, 1H). 1.50-1.40 (m, 1H) ppm. 
10 D. Methyl 3-(2,6-dichlorophenyl)-2-[2- (1 ,3-dioxan-2-yl)phenyl]propanate 

This compound was prepared by a procedure similar to that described in example 1- 
C as a yellow amorphous. 

NMR (CDCI3) 5: 7.52-7.05 (m. 8H), 5.67 (s, 0.5 H). 5.59 (s, 0.5H), 4.34-3.90 (m, 
4H), 3.85 (S, 1.5H). 3.62 (s. 1.5H). 3.15 (s, 2H). 2.96 (s, 2H). 2.34-2.15 (m, 1H). 1.47-1.36 (m. 
15 1H)ppm. 

E. Dimethyl4-(2,6-dichlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-[2-(2- 
formvlphenyl)ethyl]-1 ,4-dihydro-3.5-pyrldinedicarboxylate (Dimethyl 4-(2,6-dlchlorophenyl)-2- 
(2-methoxy-2-oxoethyl)-6-[2-(1,3-dloxan-2-yl)phenynethyn-1,4-dihydro-3.5- 
pyridinedicarboxylate) 

20 A mixture (1:1) of dimethyl 4-(2.6-dlch!orophenyl)-2-(2-methoxy-2-oxoethyl)-6-[2-(2- 

formylphenyl)ethyl]-1,4-dihydro-3,5-pyridinedicarboxylate and dimethyl 4-(2,6-dichlorophenyl)- 
2-(2-methoxy-2-oxoethyl)-6-[2-(1.3-dioxan-2-yl)phenyl]ethyl]-1,4-dihydro-3.5- 
pyridlnedicarboxylate was prepared by a procedure similar to that described in example 1-D 
as a yellow amorphous. 
25 NMR (CDCI3) 

Dimethyl 4-(2.6-dichlorophenyi)-2-(2-melhoxy-2-oxoethyl)-6-[2-(2- 
fonmylphenyl)ethyl]-1,4-dihydro-3,5-pyridinedicarboxylate 

5 10.10 (s, 1H). 7.84 (s. 1H), 7.60-6.90 (m, 7H), 6.02 (s. 1H). 4.30-3.45 (m, 11H), 

3.35- 2.60 (m. 4H) ppm. 

30 Dimethyl 4-(2,6-dichlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-[2-(1.3-dioxan-2- 

yl)phenyi]ethyl]-1,4-dihydro-3,5-pyridinedicarboxylate 

5 7.61-7.56 (m. 1H), 7.30-7.19 (m. 5H), 7.02-6.96 (m. 1H). 5.95 (s. 1H). 5.79 (s, 1H), 

4.36- 4.00 (m, 4H). 3.67 (s. 3H). 3.61 (d, J = 16.6 Hz. 1H), 3.58 (s, 3H). 3.50 (s, 3H), 3.21 (d, J 
= 16.6 Hz, 1H). 3.16-3.05 (m, 3H). 2.83-2.70 (m, 1H). 2.38-2.20 (m, 1H). 1.55-1.45 (m. 1H) 

35 ppm. 
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F. Dlmethyl2-f2-[4'[[1-(aminomethyi)cyclohexyl]methyn-1-pipera^^^ 
oxoethyl]-4-(2,6-dichlorophenyl)-6-[2-(diethylamlnomethyl)phenethvl^^ 
pyridlnedlcarboxylate 

NaBH(OAc)3 (0.71 g, 3.34 mmol) was added to a mixture (1:1) of dimethyl 4-{2,6- 
5 dichlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-[2-(2-fomriylphenyl)ethyO-1,4 

pyridinedicarboxylate and dimethyl 4-{2,6-dichlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-[2-{1.3- 
dioxan-2-yl)phenyl]ethyl]-1,4-dihydro-3,5-pyridinedicarboxyIate ( 0.80 g, 1.39 mmol) and 
diethylamine { 0.17 ml, 1.67 mmol) in 1 ,2-dichloroethane (10 ml) in one portion and the 
mixture was stirred for 2h. The reaction mixture was quenched with water and the whole was 
10 extracted with dichioromelhane (10 ml x 2). The combined extracts were washed with brine, 
dried over MgS04, and concentrated In vacuo. The residue was purified on SiOz. eluting with 
dichloromethane-methanol (15:1), to afford the titled compound as a yellow amorphous. (280 
mg, 33%) 

NMR (CDCI3) 5: 8.83 (s, 1H). 7.52-6.96 (m. 7H). 6.02 (s, 1H), 4,22-3.88 (m. 3H). 
15 3.75-3.65 (m, 4H), 3.55 (s. 3H), 3.51 (s. 3H). 3.30-2.86 (m, 8H). 1.36 (t. J = 7.2 Hz, 6H) ppm. 
[4-(2,6-Dichlorophenyl)-3,5-bis(methoxycarbonvl)-)-6-r2- 
(diethylaminomethyl)phenethyiM.4'dihvdro-2-pyridinyl]acetlc acid 

This compound was prepared by a procedure similar to that described In example 1-E 
as a yellow amorphous. 

20 NMR (CDCI3) 5: 9.31 (s. 1H), 7.55-6.93 (m, 7H). 5.91 (s. 1H), 4.44-4.20 (m, 2H), 

4.04-3.58 (m, 2H), 3.52 (s, 3H). 3.44 (s. 3H), 3.30-2.95 (m, 8H), 1.39 (t. J = 7.1 Hz, 6H) ppm. 

H Dimethyl 4-(2,6-dichlorophenyl)-2-f4-(8-methvl-8-azabicyclof3.2.noct-3-yl)-1- 
piperazinyi]-2-oxoethyl]-6-f2-Miethylamlnomethy|)phenethvl|-1.4-dihvdro-3,5- 
pyridinedlcarboxyiate 

25 This compound was prepared by a procedure similar to that described In example 1-F 

as a yellow amorphous. 

NMR (CDCI3) 6: 8.02 (s. 1H), 7.34-6.97 (m. 7H). 6.00 (s. 1H). 4.13 (d. J = 15.0 Hz. 
1H). 3.78-3.49 (m, 13H). 3.20 (s, 2H). 3,04-2.80 (m, 4H), 2.68-2.44 (m. 9H), 2.07-1.96 (m, 
2H). 1.73-1.48 (m. 6H) ppm. 
30 HCI salt was prepared by a procedure similar to that described in example 1-H as a 

yellow solid. 

mp: 77-79X (dec.) 

IR {KBr)v„ax: 2945, 1697, 1635, 1508, 1288, 1101, 768 cm"\ 
MS(m/z):780(M+H)* 
35 Example 8 



wo 02/12235 




PCT/IBOl/01346 



DImethyi 4-(2,6-dichlorophenvi)-2-[2-(2-hydroxyphenvi)ethvi]-6-{2»[4-{8-methyl- 
8-a2ablcyclor3.2.1]oct-3-yl)-1>piperazinvl]>2K)xoethylM.4>dihvdro-3.5- 
pyridlnedicarboxylate 

A terf'Butyl[2-({[teit-butyl(dimethyl)silvnoxy}methyl)phenoxy1dimethylsila 
5 To a solution of 2-hydroxyben2yl alcohol (5,0 g/40.3 mmol) In DMF (44 ml) was 

added tert-butyldlmethylsilyl chloride (14.6 g/96.7 mmol), imidazole (6.58 g/96.7 mmol), and 
then the resulting solution was stirred at room temperature for 2 hours. The mixture was 
poured Into water. The whole was extracted with ethyl acetate (100 mlx4). The combined 
organic layer was washed with water (100 mlx4), brine (30 ml), dried over magnesium sulfate, 
10 filtered and concentrated. The compound was used for next reaction without further 
purification. (1 5.6g/99%). 

NMR (CDCI3) 5: 7.35 (d, J = 7.2 Hz, 1H). 7.14-6.94 (m. 2H). 6.75 (d. J = 7.9 Hz. 
1H). 4.76 (s. 2H). 1.01 (s.9 H), 0.95 (s. 9H). 0.21 (s, 6H), 0.10 (s. 6H) ppm. 

B. (2-{rtert-Butyl(dimethyl)sHvnoxy}phenyl)methanol 

15 (2-{[ferf-Butyl(dimethyl)silylJoxy}phenyl)methanol was prepared according to the 

literature procedure (Tetrahedron Lett,; 1998. 39, 5249). To a solution of fe/t.butyl[2-({[fe/t- 
butyl(dimethyl)silyl]oxy}methyl)phenoxy]dimethylsilane (14.2 g/40.3 mmol) in methanol (403 
ml) was added carbon tetrabromlde (1 .34 g/4.03 mmol), and then the resulting solution was 
stirred at reflux temperature for 3 hours. After cooling, the solvent was evaporated. The 

20 residue was purified by column chromatography (Si02. 200-350mesh/hexane:ethyl acetate 
-20:1) to afford a colorless oil (9.90g/9g%). 

^H NMR (CDCI3) 5: 7.30 (d, J = 7.3 Hz. IN), 7.21-7.16 (m. 1H). 6.98-6.93 (m. 1H), 
6.82 (d. J = 8.0 Hz. 1H), 4.68 (d. J = 6.2 Hz, 2H). 1 .03 (s, 9 H), 0.27 (s. 6H) ppm. 

C. [2-(Bromomethyl)phenoxy](tert-butyl)dimethylsllane 

25 [2-(Bromomethyl)phenoxy](ferf-butyl)dimethylsilane was prepared according to the 

literature procedure {J,Chem.Soc,Perkin Tran$,1\ 1988; 1417). To a solution of (2-{[ferf- 
butyI(dimethyl)silyl]oxy}phenyl)methanol (9.9 g/41.5 mmol) in acetonitrile (200 ml) was added 
carbon tetrabromlde (14.5 g/43.6 mmol). triphenylphosphine (11.4 g/43.6 mmol) successively 
at 0*C, and then the resulting solution was stirred at room temperature for 16 hours. The 

30 solvent was evaporated. The residue was purified by column chromatography (Si02, 200- 
350mesh/hexane:€thyl acetate =100:1-20:1-10:1) to afford a colorless oil (12.0g/96%). 

^H NMR (CDCI3) 8: 7.57 (d. J = 7.5 Hz. 1H). 7.46-7.14 (m. 2H), 7.05 (d, J = 8.0 Hz, 
1H). 4.78 (s, 2H). 1.30 (s. 9 H). 0.53 (s, 6H) ppm. 

2: Methyl 5-(2-(rfe/f-butyl(dlmethyl)silvnoxY}phenvl)-3-oxopentanoate 

35 This compound was prepared by a procedure similar to that described In example 1-B 

as a yellow oil. 
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NMR (CDCI3) 5: 7.14-7.07 (m, 2H). 6.90-6.77 (m, 2H). 3.72 (s, 3H). 3.42 (s, 2H), 
2.90-2.82 (m. 4H), 1.00 (s. 9 H), 0.24 (s, 6H) ppm. 

I: 2-[3-(2-{[ferf-Butyi(dimethvi)silynoxy}phenyl)propanoyl1>3-(2,6- 
dichlorophenyl)-2-propenoate 
5 This compound was prepared by a procedure similar to that described in example 1- 

C as a yellow oil, and used for next reaction without further purification. 

£: Dimethyl 242-(2-fffejt-butylfdlmethyl)silylloxy}phenvl)ethyn-4-(2,6- 

dichiorophenyl)-6-(2-methoxv>2-oxoethyl)-1,4-dihydro-3.5-pyridinedIcarboxvlate 

This compound was prepared by a procedure similar to that described In example 1- 
10 Das a yellow oil. 

NMR (CDCI3) 6: 7.27-6.78 (m, 6H), 6.52 (s. 1H), 6.98 (s,1H). 3.70 (s, 3H). 3.59 (d. 
J = 2.6 Hz. 2H). 3.55 (s. 3H), 3.52 (s. 3H), 3.00-2.86 (m, 4H), 1.03 (s. 9 H). 0.27 (s. 3H), 0.24 
(s, 3H) ppm. 

G: [6^2-(2-{[te/f-Butyl(dlmethvl)silylloxy}phenyl)ethyn^-(2.6-dichlorophenvl)-3.5- 
15 bis(methoxycarbonyl)-1 ,4-dihydro-2"Pvridinvnacetlc add 

This compound was prepared by a procedure similar to that described in example 1-E 
as a yellow oil. 

The compound was used for next reaction without further purification. 
H, Dimethyl 4-(2,6-dichlorophenyl)-2-[2-(2-hydroxyphenyl)ethyll-6-{2-r4>{8- 
20 methyl-8-azablcyclor3.2.1]oct-3-yl)-1-piperazinyn-2-oxoethyl)-1.4-dihydro-3.5- 
pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described In example 1- 
6 as a yellow oil. 
Free base 

25 ^H-NMR (CDCI3) 6: 8.33 (s, 1H), 7.27-6,78 (m. 6H), 5.98 (s. 1H), 4.11 (d. J = 14 Hz. 

1H). 3.87 (d, J = 14 Hz, 1H), 3.65-3.62 (m, 5H). 3,58 (s, 3H). 3.54 (s. 3H). 3.21 (s. 2H), 3.01- 
2.83 (m. 3H). 2.63-2.49 (m, 6H). 2.28 (s. 3H). 2.04-1.99 (m, 2H). 1.73-1.51 (m, 5H) ppm. 

HCI salt was prepared by a procedure similar to that described In example 1-H as a 
yellow solid. 

30 mp270-272X{dec.) 

Example 9 

Dimethyl 4-(2.6-dlchlorophenvn-2-r2-r4-(8-methyl-8-azabIcyclo[3.2.11oct-3-vi)-1- 
pIperazinyn-2-oxoethyll-6-[2-[2-{4-morphoilnvlmethyl)phenyllethyll-1.4-dihydro-3.5- 
pyridinedicarboxylate 
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A. Dimethyl 2-f2-[4-[[1 -(aminomethyl )cyclohexyqmethylM -piperazinvl]-2- 

oxoethyl]-4-(2,6-dichlorophenyl)-6-[2-[2-(4-morpholinyimethvl)phenyl]ethy^ 
pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described in example 7-E 
5 as a yellow amorphous. 

NMR {CDCI3) 5: 7,32-6.98 (m. 8H). 6.00 (s. 1H), 3.74-3.47 (m. 14H), 3.09-2.88 (m, 
4H). 2.53-2.43 (m, 4H) ppm. 

B. [4-(2.6-DichiorophenvlV3.5-bis(methoxvcarbonvl)-)-6-r2-f2-(4- 
morphollnylmethyl)phenyl]ethylM,4-dlhvdro-2-pvridinyl]acetic acid 

10 This compound was prepared by a procedure similar to that described in example 1-E 

as a yellow amorphous. 

NMR {CDCI3) 6: 8.89 (s. 1H). 7.56-6.93 (m, 7H), 5.91 (s. 1H), 4.41-4.30 (m. 2H). 
4.00-3.80 (m, 6H). 3.70-3.40 (m, 8H). 3.20-2.76 (m, 8H) ppm. 

C. Dimethyl 4-(2,6-dlchlorophenyl)-2-f4-(8-methvl-8-azabicyclor3.2.1]oct-3-vlM- 
15 piperazinyll-2-oxoethyll-6-f2-f2-(4-morphoflnylmethvl)phenynethyn-1,4-dihyd^ 

pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described in example 1-F 
as a yellow amorphous. 

NMR (CDCI3) 5; 8.18 (s, 1H). 7.33-6.98 (m, 7H), 6.00 (s. 1H), 4.26 (d, J = 15.0 Hz. 
20 1H). 3.70-3.50 (m. 17H). 3.20 (s. 2H). 3.05-2.84 (m. 4H), 2.63-2.43 (m. 9H). 2,27 (s. 3H), 
2.09-1.48 (m. 8H) ppm. 

HCI salt was prepared by a procedure similar to that described In example 1-H as a 
yellow solid. 

mp: 85-87**C (dec.) 
25 IR (KBr)v^: 2947, 1697, 1632, 1499. 1288, 1116, 768 cm\ 

MS(m/z):794(M+H)* 

Example 10 

Dimethyl 4-(2,6-dlchlorophenvl)-2-{2-[4-(8-methyl-8-azablcyclo[3.2.1]oct-3-vn-1- 
piperazinyl]-2-oxoethyl}-6-(2-{2-[(methylsulfonvl)aminolphenyi}ethyl)-1.4-dlhydro-3.5- 
30 pyridinedicarboxylate 

A. Methyl 5-(2-nltrophenvn-3-oxopentanoate 

3-(2-Nltrophenyl)propanolc acid was prepared according to the literature 
procedure[La/y. Kim. Z. 4. 449-450 (1993)] This compound was prepared by a procedure 
similar to that described in example 3-B 
35 NMR (CDCI3) 5: 8.00-7.90 (m. 1H), 7.60-7.30 (m, 3H). 3.73 (s. 3H). 3.47 (s. 2H). 

3.18 (t. J = 7.3 Hz. 2H), 2.98 (t. J = 7.3 Hz. 2H) ppm. 
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B. Methyl (2E. 2Z)-3-(2,6-dichlorophenyi)-2-[3-(2-nitrophenyl)propanoyl]-2> 
propenoate 

This compound was prepared by a procedure similar to that described in example 1- 

C 

5 NMR (CDCI3) 5: 8.00-7.86(m, 1H), 7.65 and 7.63 (each s, total 1H). 7.60-7.15 (m. 

6H), 3.86 and 3.62 (each s, total 3H}. 3.3&-3.05 (m, 4H) ppm 

C. Dimethyl 4-(2.6<lichlorophenyl)>2-(2-methoxy-2-oxoethyl)"&-[2-(2- 

nitrophenyl)ethyl]-1,4-dihydro-3,5-pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described in example 1- 

10 D. 

NMR (CDCI3) 6: 8.02-7.95 (m. 1H), 7.60-7.52 (m. 2H). 7.45-7.34 (m, 1H), 7.30- 
7.23 (m. 2H), 7.05-6.95 (m, 2H), 6.00 (s, 1H). 3.99(d. J = 16.9 Hz, 1H), 3 J7 (s. 3H), 3.65 (d, J 
= 16.9 Hz, 1H). 3.57 (s, 3H), 3.54 (s. 3H), 3,28-3.05 (m, 3H), 2.88-2.75 (m, 1H) ppm. 

D. Dimethyl 2-[2»(2-aminophenyl)ethylH-(2.6-dichtorophenyl)-6-(2-methoxy-2- 
15 Qxoethyl)-1,4-dihydro-3,5-pyridinedlcarboxylate 

A mixture of dimethyl 4-(2,6-dichlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-(2-(2- 
nitrophenyl)ethyl]-1,4-dihydro-3,5-pyridinedlcarboxylate (3.0 g) and palladium hydroxide, 
20wt% on carbon (300 mg) in MeOH (50 ml) was stirred under hydrogen atmosphere by 
balloon for 4 hours. Catalyst was removed by filtration and filter cake was washed with 
20 CHjCla. The combined organic solvent was evapotated to afford a dark green solid (2.61 
g/92%). 

^H NMR (CDCIa) S: 7.35(s, 1H). 7.26(m, 2H). 7.03(m. 3H). 6.68(m, 2H). 5.99(s, 1H). 
4.31(br s, 2H), 3.88(d. J=16.7Hz, 1H), 3.74(s, 3H), 3.65{d,J=16.7Hz, 1H), 3.55(s, 3H), 3.54(s. 
3H). 3.05(m, 1H), 2.82(m, 2H), 2.51 (m, 1H) ppm 

25 E. Dimethyl 4-(2,6-dlchlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-(2-{2- 

[(methyisulfonyl)amino1phenvl)ethyi)-1.4-dihydro-3,5-pyridinedicarboxvlate 

To a stinred solution of dimethyl 2-[2-(2-aminophenyl)ethyl]-4-(2,6-dichlorophenyl)-6- 
(2-methoxy-2-oxoethyl)-1,4-dihydro-3.5-pyridinedicarboxylate(500mg/0.94mmol) and 
methanesulfonyl chloride(107mg/0.94mmoi) In anhydrous CH2Cl2(15ml) was added 

30 triethylamine (94.7mg/0.94mmol) at 0 **C under nitrogen atmosphere. The resulting solution 
was stirred at room temperature for 1 day. The reaction was quenched with water and the 
separated organic layer was washed with water and brine .dried over MgS04, filtered and 
concentrated to afford a crude mixture. This crude was purified by column chromatography 
on silica gel (Hexane:EtOAc=3:2) to afford a yellow solid (262 mg/46%). 
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NMR (CDCI3) 6: 8.26(s, 1H), 7.55(m, 1H), 7.33-6.99(m. 6H), 5.98(s, 1H). 3.99{d, 
J=17.1H2. 1H). 3.74(s, 3H). 3.67(d,J=17.1Hz. 1H), 3.62(s, 3H). 3.53(s. 3H), 3.03-2.78(m» 3H), 
2.99(s, 3H), 2.62(m. 1H)ppm. 

F. [4'(2,6-dichlorophenyl)-3.5-bis(methoxycarbonyl)-6-(2-{2- 
5 r(methylsulfonyl)amino]phenyl)ethyl)-1,4-dihydro-2-pyridinyllaceB acid 

This compound was prepared by a procedure similar to that described in example 1-E 
as a yeilow solid. This product was used for next reaction without purification. 

G Dimethyl 4-(2,6-dlchlorophenyl)-2-(2-[4-(8'methvl-8-a2ablcyclo[3.2.noct-3-yl)- 
1-plperazlnyl]-2-oxoethyi}-6-(2-^2-[(methylsulfonyl)amlno]phenyl}ethyl)-1,4-dihydro-3,5- 
10 pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described in example 1-F 
as a yellow amorphous. 

NMR (CDCI3) 8: 8.41 (s.lH). 7.58(m.1H). 7.27-7.00(m,6H). 5.95(s.1H), 
4.06(d, J=1 5.4Hz,1 H), 3.93(d, J=1 5.4Hz,1 H).3.75-3.50(m.4H), 3.62(s,3H). 3.54(s.3H). 
15 3.20(m.2H), 2.97-2.84(m.4H). 2.95(s,3H). 2.63-2.50(m.6H), 2.28(s,3H), 2.01(m.1H).1.72. 
1.51{m,6H) ppm. 

HCI salt was prepared by a procedure similar to that described in example 1-H as a 
yellow solid. 

mp143 °C 

20 IR(KBr)vn,ax : 3226. 2947, 1697, 1624, 1506, 1434, 1292. 1 163. 1 1 14. 767 cm"^ 

MS (m/z): 788(M+Hr 

Example 11 

Dimethyl 4-(2.6-dlchlorophenvl)-2-{2-[4-(8-methyU8-azabicyclo[3.2,11oct-3-yl)-1- 
piperazlnyl]-2-oxoethyl}-6-(2>{2-r2-(2-oxo-1-pyrrolidinyl)ethoxylphenyl}ethyl)-1,4> 
25 dthydro-3,5-pyridinedicarboxylate 

A. Dimethyl 4-(2,6-dichlorophenyl)-2>[2-(2-hydroxyphenyl)ethyl]-6-(2-methoxy-2- 
oxoethyl)-1,4-dihydro-3,5-pyridinedicarboxylate 

To a solution of dimethyl 2-[2-(2-{[ferf-butyl(dimethyl)sllyl]oxy}phenyl)ethyl]-4-(2,6- 
dichlorophenyl)-6-{2-methoxy-2-oxoethyI)-1 ,4-dihydro-3,5-pyridinedlcarboxylate (example 5. 

30 3.90 g/6.01 mmol) in THF (39 ml) was added a solution of tetrabutylammonium fluoride (6.0 
ml/6.0 mmol) at 0 ^'C and the resulting solution was stirred for 30 min at room temperature. 
The mixture was poured into water. The whole was extracted with dichloromethane (100 
mlx2). The combined organic layer was washed with brine (30 ml), dried over magnesium 
sulfate, filtered and concentrated. The residue was purified by column chromatography (SIO2, 

35 200'350mesh/hexane:ethyl acetate =4:1-2:1 ) to afford a yellow oil (3.20g/99%). 
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NMR (CDCI3) 8: 7.8,1(br.s, 1H), 7.33-678 (m. 7H). 5,97 (s, 1H), 3.96 (d. J = 17 Hz. 
1H), 3.74 (s, 3H), 3.63 (d. J = 17 Hz. 1H). 3.59 (s. 3H). 3.53 (s. 3H). 3.08-2.77 (m. 3H). 2.47- 
2.36 (m. 1H) ppm. 

B. Dimethyl 4-(2.6-dichlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-(2-{2-[2-(2-oxo-1- 
5 pvrrolidinvl)ethoxy]phenyl}ethyl)-1,4-dihydro-3.5-pyridlnedicarbo)cvlate 

To a solution of dimethyl 4-(2.6-dlchlorophenyl)-2-[2-(2-hydroxyphenyl)ethyO-6-(2- 
methoxy-2-oxoethyI)-1,4-dlhydro-3.5-pyridlnedicarboxylate (1.07 g/2.0 mmol) In benzene (35 
ml) was added 1,1'-(azodlcarbonyl)dlpiperldlne (1.01 g/4.0 mmol), tributylphosphine (809 
mg/4.0 mmol), 1-(2-hydroxyethyl)-2-pynrolidlnone (2.58 g/20 mmol), and the resulting solution 

10 was stin'ed for 16 hours at room temperature. The solvent was evaporated. The residue was 
purified by column chromatography (SiOa. 200-350mesh/hexane:ethyl acetate =1:1) to afford 
a yellow oil (450mg/35%). 

NMR (CDCI3) 6: 8.87 (s. 1H). 7.33-6.73 (m, 6H). 6.04 (s. IN). 4.16-3.75 (m. 7H). 
3.71 (s. 3H), 3.56 (s. 3H). 3.51 (s. 3H). 3.49-3.46 (m. 1H). 2.98-2.70 (m, 3H), 2.55-2.36 (m, 

15 3H), 2.12-2.03 (m, 2H) ppm. 

C. [4-(2,6-DlchlorophenylV3.5-bis(methoxycarbonyl)-6-(2-{2-[2-(2-oxo-1- 
pyn^olidinyl)ethoxy]phenyl>ethyl)-1 .4-dihydro-2-pyridinyl]acetic acid 

This compound was prepared by a procedure similar to that described In example 1-E 
as a yellow oil, and used for next reaction without further purification. 
20 D. Dimethyl 4-(2.6-dichlorophenyl)-2-(2-[4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)- 

1 -plperazinyll-2-oxoethyl}-6-(2-{2-[2-(2-oxo-1 -pyrrolidinyi)ethoxy]phenyl}ethyl)-1 .4-dihydro- 
3.5-pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described in example 1-F 
as a yellow oil. 
25 free base 

^H NMR (CDCI3) 5: 8.43 (s, 1H), 7.28-6.75 (m, 6H). 6.02 (s. 1H). 4.15-3,52 (m. 11H), 
3.51 (s, 3H), 3.49 (s, 3H), 3.20 (s. 2H), 3.00-2.35 (m. 10H). 2.28 (s. 3H). 2.16-1.25 (m, 12H) 
ppm. 

HCI salt was prepared by a procedure similar to that described In example 1-H as a 
30 yellow solid. 

mp 148-150 ^qdec,) 

Example 12 

Dimethyl 2-[2-(2-{[4-(tert-butoxycarbonyl)"1-plperazinynmethyl}phenyi)ethylM- 
(2.6-dlchiorophenyl)-6-f2-[4-(8-methyl-8-azablcyclo[3.2.11oct-3-y[)-1-plperazinyl]-2- 
35 oxoethyl)*1»4-dihydro-3.5-pyridlnedicarboxylate 
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A. Dimethyl 2-[2'(2-{[4-(fe/f-butoxvcarbonylM-piperazinynmethyl}phenyl)ethyll- 
4-(2,6-dichlorophenyl)-6-(2-methoxy'2-oxoethyl)-1> 4-dihydro-3,5-pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described in example 7-F 
NMR (CDCI3) 6 7.32-6.97 (m. 8H), 6.0O(s, 1H), 3J6-3.48 (m, 13H), 3.43-3.37 (m, 
5 4H), 3.07-2.85 (m. 4H). 2.48-2.34 (m. 4H). 1 .45 (s, 9H) ppm. 

B. [6- [2-(2-{[4-tfert-butoxycarbonvl)"1 -piperazlnyl1methyl}phenvl)ethvn -4-(2.6- 
dichlorophenyl) -3.5-bis(methoxycarbonyl) -1. 4-dihydro-2-pyrldinyl]acetic acid 

This compound was prepared by a procedure simitar to that described in example 1- 

E. 

10 NMR {CDCI3) 8.39 (br. s. 1H), 7.40-6.95 (m. 7H), 5.98 (s. 1H), 4.05-3.45 (m, 14H). 

3.10-2.65 (m, 8H), 1.45 (s. 9H) ppm. 

C. Dimethyl 2-[2-(2-([4-(te/f-butoxycarbonyl)-1-piperazinyllmethyl)phenyl)ethyil- 
4-(2,6-dichiorophenyl)-6-{2-[4-(8-methyl-8-a2abicyclo[3.2.11oct-3-yl)-1-piperazinyll-2- 
oxoethyl}-1,4-dihydro-3,5-pyridinedicarboxylate 

15 This compound was prepared by a procedure similar to that described In example 1- 

F. 

NMR (CDCI3) 8.21 (br. s, 1H), 7.40-6.95 (m, 7H), 6.00 (s. 1H). 4.26 (d, J = 15.0 
Hz, 1H), 3.75-3.50 (m. 13H). 3.47-3.34 (m. 4H), 3.25-3.15 (m, 2H), 3.07-2.80 (m, 4H), 2.65- 
2.35 (m. 9H). 2.27 (s. 3H), 2.05-1.95 (m, 2H), 1.75-1.40 (m, 6H). 1.45 (s. 9H) ppm. 
20 HCI salt was prepared by a procedure similar to that described in example 1-H as a 

yellow solid. 

mp: 95-98 X (dec.) 
MS (m/z) : 893 (M+H)*. 

IR(KBr)vmax: 3290. 3229, 2945, 2810. 1697. 1631. 1499, 1433, 1366, 
25 1350,1290,1242, 1173, 1115. 1047. 1003. 955, 7683cm'\ 

Example 13 

Dimethyl 4-(2,6-dichlorophenyl)-2-{2-[4-(8-methvi-8-azabicyclo[3.2.1loct-3-yl)-1- 
piperazinyl]-2-oxoethyl}-6-(2-{2-[(2,2,2-trifluoroethvl)amlnolphenyl}ethyl)-1,4-dihydro- 
3,5-pyridinedlcarboxylate 

30 A, Dimethyl 4-(2.6-d(chlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-(2-{2-[(2.2.2- 

trifluoroethyl)amino]phenyl}ethyl)-1,4-dihydro-3,5-pyridinedicarboxylate 

To a stirred solution of dimethyl 4-(2,6-dichlorophenyl)-2-(2-methoxy-2-oxoethyl)-6-[2- 
(2-nItrophenyl)ethyl]-1.4-dihydro-3,5-pyridinedicarboxylate(example 10, 1.56 g/2.92mmol) and 
N,N-dffsopropylethylamine(3.78 g/29.2mmoi) in toluene (50ml) was added 

35 trifluoromethanesulfonic acid 2,2,2-trifluoroethyl ester(6.78g/29.2mmol) at room temperature. 
The reaction mixture was refluxed at 130 °C for Iday. The reaction was quenched with water 
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and the separated organic layer was washed with sat.NaHC03 and brine, dried over MgS04, 
filtered and concentrated to afford a crude mixture. This crude was purified by column 
chromatography on silica gel (Hexane:EtOAc=2:1) to afford a pale yellow oil(1 .34 g/75%). 

NMR (CDCIs) :7.27-6.99(m, 5H), 6J1(m. 2H). 5.99(s. 1H), 5.90(m. 1H), 
5 3.99(d,J=17,1Hz, 1H), 3.81(m, 2H), 3.77(s, 3H), 3.70(d,J=17.1Hz. 1H), 3.56(s, 3H), 3.54(s. 
3H). 3.01(m. 1H). 2.83(m, 2H), 2.30(m, 1H) ppm. 

B. [4>(2,6-dichloroph8nyl)-3.5-bls(methoxycarbonyl)-6-(2-{2-[(2,2,2- 
trifiuoroethyl)amlno]phenyl}ethyl)-1,4-dihydro-2-pyrldinyl]acetic acid 

This compound was prepared by a procedure similar to that described in example 1-E 
10 as a yellow amorphous. This product was used for next reaction without purification. 

C. Dimethyl 4-(2,6-dichlorophenyl)-2-{2-f4-(8-methyl-8-azabicyclo[3.2. 1 ]oct-3-yl)- 
1"Plperazinyl]-2-oxoethyl)-6-(2-{2-[(2,2.2-trifluoroethyl)amlnolpheny!}ethyl)-1,4-dihydro-3.5- 
pyridinedlcarboxylate 

This compound was prepared by a procedure similar to that described in example 1-F 
15 as a yellow amorphous. 
Free base 

NMR (CDCI3) 6: 8.36(s, 1H). 7.26-6.98(m, 5H), 6.70(m. 2H). 5.97{s. 1H), 5.88(m, 
1H). 4.08{d.J=1 5.4Hz. 1H),- 3.94(d.J=15.4Hz. 1H), 3.83(m, 2H) 3.64(m. 3H), 3.56(s, 3H), 
3.54(s. 3H). 3.20{m, 2H), 2.99-2J6(m, 3H). 2.63-2.43(m. 7H). 2.27(s. 3H), 2.00(m. 2H). 1.71- 
20 1.51(m,6H)ppm. 

HCI salt was prepared by a procedure similar to that described in example 1-H as a 
yellow solid. 

mp196°C 

IRCKBrKax: 3390. 2947, 1693, 1631, 1602. 1433, 1294. 1110, 767 cm'^ 
25 MS (m/z): 792(M+Hr 

Example 14 

Dimethyl 4-(2,6-dichlorophenyl)-2-{2-[2-({r4>(methylamino)-4- 

oxobutanoyllamino>methyl)phenyl]ethyl}-6-{2-[4-(8-methyt-8-a2ablcyclo[3.2.11oct-3-yl)- 
1 *piperazinyll-2-oxoethylM ,4-dihydro-3,5-pyridinedicarboxylate 
30 A. [4-(2.6-dichlorophenyl)-6-{2-[2-(hvdroxymethyl)phenyllethyl}-3,5-bis(methoxy 

carbonyl)-1 .4-dihydr0"2-pyridinyi]acetic acid 

This compound was obtained according to a similar manner to that of examplel-E as 
a yellow amorphous. 

'HNMR (CDCIa) 8: 8.31 (s. 1H), 7.34-7.18 (m. 6H), 7.03 (t. 1H, J=7.6Hz). 5.95 (s, 1H). 
35 4.84 (d, 1 H. J=1 1 .7Hz), 4.78 (d, 1 H. J=1 1 .4Hz), 3.62-3.51 (m, 7H). 3.1 0-2.80 (m. 4H) ppm. 
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B. Dimethyl 4-(2,6-d(chlorophenyl)-2-{2-[2-(hydroxymethyl)phenyl]ethyl}-6^2-[4-(8^ 
methyl-8-azablcyclo[3.2.1]oct-3-yl)-1-piperazinyl]-2-oxoethyl}-1,4-dIhydro-^ 
pyridinedicarboxylate 

This compound was obtained according to a similar manner to that of examplel-F as 
5 a yellow amorphous. 

^miAR (CDCI3) 5: 7.88 (s, 1H). 7.34-7.15 (m. 6H), 7.01 (t. 1H, J=8.2Hz). 5.98 (s. 1H), 
4.81 (d, 1H. J=12,2Hz). 4,76(d, 1H. J=12.0Hz). 4.30(d. 1H, J=14.8Hz). 3.68^.50 (m, 10H), , 
3.46 (d. 1H, J=14.5Hz), 3.25:3.10 (br, 2H), 3.05-2.92 (m. 4H), 2.62-2.36(m, 5H). 2.27(s, 3H), 
2.05-1 .95(m, 2H). 1.78-1.46 (m, 6H) ppm 

10 C, Dimethyl 4-(2.6-dichiorGphenyl)-2-(2-{2-[(2,5-dioxo-1- 

pyrrolidinyOmethyi}phenylethy(}-6-{2-[4-(8-methyl-8-azabfcyclo[3.2. 1 loct-3-yl)-1 -piperaziny(l-2- 
oxoethyl}-1,4-dihydro-3,5-pyridlnedicarboxylate 

To a solution of dimethyi 4-{2,6-dichlorophenyl)-2-{2-[2-(hydroxymethyl) phenyl] 
ethyl}-6-{2-I4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl>1-piperazinyi]-2-oxoethyl 
15 pyridinedicarboxylate (2.8g/3.9mmol) and 1,r-azobis{A/,A/-dimethyiformamide) 
(1.35g/7.8mmoi) in THF (30ml) was added tri-n- butylphosphine (1.92ml/7.6mmol) and stirred 
for 10min at room temperature. To the mixture was added succinimlde (765mg/7.7mmol) and 
stirred for 9h at room temperature.. The mixture was evaporated and the residue was purified 
by column chromatography on NH2 gel to afford dimethyl 4-(2.6-dichlorophenyl)-2-(2-{2-I(2,5- 
20 dioxo-1-pyrroiidinyl)methyl]phenylethyl}-6-{2-I4-(8-methyl-8-azabicycio[3.2.1]oct-3-yl)-1- 

piperazinyl]-2-oxoethyl}-1,4-dihydro-3,5-pyridlnedlcarboxyiate as a pale yellow solid(2g/64%). 

^HNMR (CDCI3) 8: 8.04 (s. 1H). 7.36-7.10 (m,6H). 7.00 (t.1H.J^7.6Hz) ,6.01 (s,1H), 
4.81(s.2H), 4.02(d, 1H. J= 15.5 Hz), 3.90(d,1H.J=15.0). 3.66-3.50(m,10H), 3.26-3.15 (br,2H), 
3.1 3-3.01 (m,2H), 3.01-2.75 (m, 2H). 2.75 (s.4H). 2.65-2.43(m,5H), 2.28(s,3H), 2.06- 
25 1 .95(m,2H), 1 .76-1 .48(m, 6H) ppm. 

D. Dimethyl 4-(2,6-dichlorophenyl)-2-{2-[2-(([4-(methylamlno)-4- 

oxobutanoyl]amino}methyl)phenynethvl)-6-{2-[4-(8-methyi-8-azabicyclo[3.2.11oct-3-vi)-1- 
piperazinyll-2-oxoethylH,4-dihydro-3,5-pyridinedicarbQxylate 

To a solution of dimethyl 4-(2.6-dichlorophenyl)-2-(2-{2-[(2.5-dioxo-1-pyrrolidinyl) 
30 methyl]phenylethyl}-6-{2-[4-{8-methyl-8-azabicyclo[3.2.1]oct-3-yl)-1-piperazinyl]-2-oxoethyl}- 
1.4-dihydro-3,5-pyridinedicarboxylate (2.0g/2.48mmol) in IVIeOH (125ml) was added 
methylamine ( 40% in l\/leOH/ 125ml) and stirred for 1h at room temperature. The mixture was 
then evaporated to dryness and the residue was purified by column chromatography on NH2 
gel (CH2Cl2/MeOH=20/1) to afford dimethyl 4-(2.6-dichlorophenyl)-2-{2-[2-({[4-(methylamlno)- 
35 4-oxobutanoyi]amino}methyl)phenyl]ethyl}-6-{2-[4-(8-methyl-8-azabicycloI3.2.1]oct-3-yl)-1- 
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piperazinyl]-2-oxoethyI}*1,4-dihydro-3,5-pyridine dicarboxylate as a pale yellow solid 
(1.26g/61%). 

^HNMR (CDCI3) 6: 8.25(s. 1H), 7.46-7.10(m. 8H). 7.00(t. 1H. J=8.2Hz). 6.02(s.1H). 

5.06(dd, 1H. J=8.8. 14.1Hz). 4.30(d, 1H, J=15.4Hz). 4.00(dd. 1H, J=2.8, 14.1Hz), 
5 3.68-3.56(m, 4H), 3.56{s, 3H), 3.50{s. 3H). 3.50{d, 1H, J=15.4Hz) 3.25-3.18(br. 2H), 3.18- 
2.78(m, 3H). 2.66(d,3H, J=4.8Hz). 2.66-2.10(m, 13H), 2.06-1.50(m, 8H) ppm. 

Citrate salt was prepared by a procedure similar to that described in example 1-H as 
a yellow solid. 

mp 158-160 "C(dec.) 

10 IR (KBr)vmax: 3300. 2947, 1693. 1645. 1512. 1435, 1292, 1188, 1103, 768 cm"\ 

^H-NMR (DMS0-d6) 6: 8.99{s. 1H). 8.33-8.28(m. 1H). 7.75-7.65(m. 1H). 7.35-7.06(m. 
7H), 5.84(3, 1H). 4.50-4.23(m, 2H), 4.1 5(d, 1H, J=15.5H2), 3.65-2.20(m. 32H). 2.20-2.00(m. 
2H).1.95-1.65(m.6H) 

IVIS (m/z):835 (M-H)^ 
15 Example 15 

dfmethyl 4-(2.6-dlchlorophenyl)>2-r2-(2-{[2- 

(diethyiammo)ethoxylmethyl}phenyl)ethyl]-6^2-[4-(8Hfnethyl-8<izablcyclo[3,2.1]ocM- 
y0-1-piperazlnyl]-2"0xoethyl}-1,4-dihydro-3,5"pyridined[carboxylate; 

4-(2,6-Dichloro-phenyl)-2-{2-[2-(2-diethylamlno«ethoxymethyl)-phenyl]-ethyl)-6- 
20 {2-[4-(8'methyi-8-aza-blcyclo[3.2.1]oct-3-yl)-pipera2in-1-yl]>2-oxo-8thylH,4>dihydro 
pyridine-3,5-d!carboxylic acid dimethyl ester 

A. Af-[2-[(2-bromobenzvl)oxy]ethyll-A/,A/-diethylamine 

A/,A^-Dlethylethanolamine (51.2 mL) was added dropwise to a mixture of potassium U 
butoxide (43.3 g) in THF (300 mL, in 2000 mL 4-necked flask) at 0 ^'C (ice-cold bath) under 
25 nitrogen atmosphere (exothermic reaction) via 100 mL dropping funnel and the resulting 
mixture was stirred at 0 '^C for 30 min. A solution of 2-bromobenzyl bromide (87.7 g) In THF 
(140 mL) was added dropwise to the mixture via 200 mL dropping funnel at 0 **C (exothermic 
reaction). The reaction mixture was stin^ed at room temperature for 5 hours. . 

Aliquot was taken out. filtered and the filtrate was concentrated. The consumption of 
30 the starting material was confimned by ^H-NMR analysis of this sample. 

Water (350 mL, 4 vol) and 1 : 1 mixture of AcOEt and hexane (350 mL, 4 vol) were 
added to the reaction mixture, and then layers were separated. The organic layer was 
washed with water (350 mL, 4 vol) and dried over Na2S04 (ca. 100 g). After filtration through 
Cellte pad (ca. 50 g), the filtrate was concentrated and dried up by vacuum pump overnight to 
35 give 89.9 g (90 % yield) of /V-[2-[(2-bromobenzyl)oxy]ethyi]-/V,Af-diethylamlne as a yellow oil. 
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^H-NMR (270 MHz. CDCI3) 6: 7.6-7.5 (m, 2H). 7.4-7.3 (m. 1H), 7.2-7.1 (m. 1H). 4.6 (s. 
2H). 3.7 (t. J = 2.3 Hz. 2H). 2.7 (t. J = 2.3 Hz. 2H). 2.6 (q. J = 2.6 Hz, 4H). 1 .0 (t. J = 2.6 Hz. 
6H) ppm. 

B. Ethyl (2£)-3-[2-[[2-(diethylamino)ethoxy]methyl]phenyll-2-propenoate 

5 A mixture of A/-[2-[(2-bromobenzyl)oxy]ethyl]-A/,Af-diethylamine (6.36 g), ethyl acrylate 

(4.82 mL), potassium carbonate (7.68 g). tetra-/vbutylammonlum bromide (7.16 g). tri-o- 
tolylphosphine (0.271 g) and palladium acetate (0.0998 g) In toluene (20 mL) was stirred at 
room temperature. The resulting mixture was degassed under reduced pressure and 
replaced with nitrogen (x 3). The mixture was stirred at 100 *C under nitrogen atmosphere for 
10 9 hours. 

Aliquot (one drop) was taken out, diluted with AcOEt and filtered. The consumption 
of the starting material was confirmed by HPLC analysis of this filtrate. 

The reaction mixture was filtered through Celite pad. The filtrate was cooled to ca. 10 
''C and 2 N aqueous HCI (25 mL) was added, then the resulting mixture was stirred. After 
15 layers were separated, the aqueous layer was cooled to ca. 10 ""C and basified with 2 N 
aqueous NaOH (50 mL). The mixture was extracted with 1 : 1 mixture of AcOEt and hexane 
(50 mL) was added to the mixture and the layers were separated. Organic layer was dried 
over Na2S04, filtered and the filtrate was concentrated to give 6.61 g (97 % yield) of ethyl 
(2£)-3-(2-[[2-(dlethylamino)ethoxy]methyl]phenyI]-2-propenoate as a colorless oil. 
20 ^H-NMR (300 MHz, CDCI3) 6: 8.0 (d, J = 5.3 Hz, 1 H). 7.6 (m. 1 H). 7.4-7.3 (m. 3H), 6.4 

(d, J = 5.3 Hz. 1H), 4.6 (s. 2H). 4.3 (q. J = 2.4 Hz, 2H). 3.6 (t. J = 2.1 Hz, 2H). 2.7 (t, J = 2.1 
Hz, 2H), 2.6 (q, J = 2.4 Hz, 4H). 1 .3 (t. J = 2.4 Hz. 3H). 1 .0 (t, J = 2.4 Hz, 6H) ppm. 

C. 3-[2-[r2-(diethyiamino)ethoxylmethynphenyn'-2-propanoic acid 

In 100 mL flask, a mixture of 5.00 g of Ethyl (2E)-3-[2-(I2- 
25 (dlethylamino)ethoxy]methyl]phenyl]-2-propenoate and 250 mg of 10% Pd/C (wet; 50 % 
water) in 15 mL of EtOH (100 mL of flask) was stirred vigorously for 4h at r.t. under H2 
atmosphere (-1 atm). The reaction mixture was filtered through Celite (2.0 g) pad and the 
resulting Pd/C on the celite pad was washed vyith 10 mL of EtOH. The resulting filtrate was 
added 3.6 mL of 5N aqueous NaOH and the reaction solution was stirred at r.t. for 3 h. After 
30 the reaction vessel was Immersed in water bath, IN HCI in EtOH was added dropwise to the 
reaction solution (CAUTION; exothermic). The formation of white precipitates (NaCI) was 
noticed during this procedure. The solvents were removed by simple distillation procedure at 
-1 atm (Oil bath temperature ; 105 'C, vapor temperature; 77 "C) during the period of 1.5 h. 
The residue was then diluted with 26 mL of acetonitrile and then the solvent was removed by 
35 distillation during the period of 40 min (Oil bath temperature; 105 ''C. vapor temperature; 74.5 
- 77.5 ^'C) for removing H2O and ethanol azeotropically. To the residue was added 26 mL of 
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acetonitrile again, and this procedure was repeated { vapor temperature at the second 
disitillation ; 79.6 -80.5 °C). The residue was then diluted with 15 mL of acetonitrile and 
2.5 g of Na2S04 was added. The resulting mixture was stinred gently at room temperature 
overnight, then filtered through celite pad (2.0 g). The celite pad was washed with 10 mL of 
5 acetonitrile. The filtrate (pale yellow solution) was concentrated to give 4.96 g of 3-[2-[[2- 
(diethylamino)ethoxy]methyl]phenyl]-2-propanoic acid as a pale yellow oil. 

NMR (300 MHz. CDCI3) 5; 7.3-7.1 (m. 4H). 6.8 (br s). 4.5 (s, 2H), 3.7 (t, J ^ 5.1 Hz, 
2H), 3.0-2.9 (m. 4H), 2.5 (t. J = 7.3 Hz, 4H), 1.1 (t. J = 7.1 Hz. 6H) ppm. 

(Ethyl 3-[2-[[2-(diethylamlno)ethoxy]methyl]phenyll-2-propanoate) 
10 NMR (300 MHz, CDCI3) 5; 7.3-7.1 (m. 4H), 4.5 (s. 2H). 4.1 (q, J = 7,1 Hz, 2H), 3.5 

(t. J = 6.4 Hz, 2H), 3.0 (t, J = 7.4 Hz. 2H). 2.7-2.5 (m. 4H). 1 .3-1 .2 (t, J = 7.2 Hz, 3H), 1.0 (t. J 
= 7.3 Hz, 6H) ppm. 
Colorless oil 

D. Methvl-5-[2-[[2-(diethylamino)ethoxy]methvllphenyll-3-oxopentanoate 

15 To a solution of 4.87 g of 3-[2-[[2-(diethylamlno)ethoxy]methyI]phenyl]-2-propanolc 

acid containing 61 mol% (8.9 wt%) of acetonitrile in 25 mL of anhydrous DMF (200 mL of 
flasl<) was added 2.65 g of I.V-carbonyldiimidazole portionwise at r.t. (CAUTION; Gas (CO2) 
evolution!!). The reaction solution was maintained at. r.t. for 30 min and at 55 **C for 1 h 
under nitrogen, then cooled to room temperature. To the solution were added 1.71 g of 

20 MgCl2 portionwise carefully (CAUTION; Exothermic!!) and 2.81 g of potassium methyl 
malonate at room temperature. The reaction mixture was stirred at 55 •C for 14 h under 
nitrogen atmosphere and cooled to room temperature. To the mixtue was added aqueous 
solution of tri-sodium citrate (this solution was prepared by dissolving 13.2 g of tri-sodium 
citrate into 62.8 mL of H2O) and 30 mL of 1:1 mixture of EtOAc - hexane. The resulting 

25 mixture was stinred vigorously at r.t. for 2 h, then layers were separated. Aqueous layer was 
extracted with 1:1 mixture of EtOAc - hexane (20 mL X 2). The combined organic layer was 
washed with H2O (15 mL X 2), then dried over Na2S04. After the filtration through paper filter, 
the filtrate was concentrated under reduced pressure to give 5.02 g of methyl-5-[2-[[2- 
(diethylamino)ethoxy]methyl]phenyl]-3-oxopentanoate (91 % yield) as a brown oil. The purity 

30 of the product was determined to be 97 % by HPLC analysis. 

'H-NMR (300 MHz, CDCis) 6: 7.3-7.1 (m, 4H). 4.6 (s. 2H). 3.7 (s, 3H), 3.6 (t, J = 6.4 
Hz, 2H), 3.5 (s, 2H), 3.0-2.8 (m. 4H). 2.7 (t, J = 6.4 Hz, 2H), 2.6 (q. J = 7.1 Hz, 2H). 1 .0 (t, J = 
7.1 Hz, 6H) ppm. 

E, Methvl3-(2,6-dichlorophenvl)-2-f3-r2-rr2- 

35 (diethylamlno)ethoxy]methyl]phenynpropanoyll-2-propenoate 
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This compound was obtained according to a similar manner to that of example1-C as 
a yellow oil. 

^H-NMR (300 MHz, CDCI3) 5: 7.6 (s. 1H), 7.3 - 7.1 (m. 7H). 4.6 (s, 1H). 4.5 (s. 1H). 
3.9 (s, 1 .5H). 3.6 (s. 1 .5H). 3.6 ^ 3.5 (m. 2H), 3.3 - 3.0 (m, 4H), 3.0 - 2.8 (m. 4H). 2.7 - 2.6 
6 (m, 2H). 2.5 (q. 4H). 1 .0 (m, 6H) ppm. 

R Dimethyl4-(2.6-<iichlorophenvl)-2-[2-r2>f[2- 
(diethylamino)etho)(y]methyllphenynethyl]«6>(2-methoxy-2-oxoethyl)-1 .4-dihydro-3.5- 
pyridlnedicarboxylate 

This compound was obtained according to a similar manner to that of example1-D as 
10 a yellow amorphous. 

^H-NIVIR (300 MHz, CDCI3) 5: 7.6 (s. 1 H). 7.3 7.2 (m, 6H). 7.0 (t. J = 7.5Hz, 1 H), 6.0 
(s. 1H). 4.6 (s, 2H), 3.7 (s. 3H), 3.6 - 3.5 (m. 10H), 3.2 - 2.9 (m. 4H). 2.7 - 2.6 (m. 4H). 2.5 
(q. J = 7.1 Hz, 4H), 1 .0 (t, J = 7.1 Hz. 6H) ppm. 

G. Dimethyl4-(2.6>dichlorophenylV2-[2-(2-{[2- 
15 (dfethylamlno)ethoxy]methyi}phenvl)ethyll-6-f2-f4-(8-methy[-^azabicycloP.2.11oct-3-^^ 
piperazinyi]-2-oxoethylH .4"dlhydro-3.5-pyridinedicarboxylate 

This compound was obtained according to a similar manner to that of exampiel-E 
and F as a yellow amorphous. 

^H NiVIR (CDCI3, 300 MHz) 6: 8.15 (brs. 1 H), 7.37 - 7.14 (m, 6 H), 7.00 (t. J = 8.0 Hz. 
20 1 H), 5.99 (s. 1 H). 4,64 (s, 2 H). 4.07 (d. J = 15.0 Hz, 1 H), 3.77 (d, J = 15.0 Hz, 1 H), 3.69 - 
3.53 (m, 6 H), 3.55 (s. 3 H), 3.54 (s. 3 H), 3.25 - 3.16 (m. 2 H). 3.02 - 2.80 (m, 5 H). 2.69 (t, J 
= 6.4 Hz, 2 H). 2.55 (q, J = 7.1 Hz. 4 H). 2.64 - 2.44 (m, 4 H). 2.28 (s. 3 H). 2.08 - 1.48 (m. 8 
H), 1.00 (t. J = 7.1 Hz,6H). 

ES(+): 824.51 ;ES(-): 822.34 
25 H, Optical isomer of dimethyl 4-(2,6-dichlorophenylV2-[2-(2-{[2- 

(diethylamtno)ethoxy]methyi}phenyl)ethyl]-6>{2-[4-(8-methyl-8-azabicyclo[3.2.11oct-3-yl>-1- 
piperazlnyl]-2-oxoethy!}-1.4'dihydro-3.5-pyridinedicarboxylate 

The title enantiomer was obtained by seperatlon on a chiral mobile phase 
(Hexane/ethanol/diethylamine = 90/10/0.1) of the racemate dimethyl 4-(2,6-dlchlorophenyl)-2- 
30 [2-(2-{[2-(diethyiamino)ethoxy]methyl}phenyI)ethyl].^-{2-[4-(8-methyl-8-azabicycIo[3.2.1]o^^^ 
yl)-1-plperazinyl]-2-oxoethyl}-1 .4-dihydro-3,5-pyridinedicarboxylate. The racemate was 
resolved by HPLC using a chiral pak (DAICEL CHIRALPAK AD-H. 4.6x250 mm). 

[ajo^^ ® = -44.2 (c=0.615. methanol) 
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-80- 



Example 16 

Dimethyl 4-(2,6-dichiorophenvl)-2-{2-[4-(8-methyl-8-azablcyclo[3.2.1loct-3-yl)-1.> 
piperazinyl]-2K)Xoethvl}-6-[2-(2-{[(trifiuoromethyl)sulfonyl]amino}phenyi)ethyll-1,4- 
dihydro^,5«pyrldlnedlcarboxylate 
5 Dimethyl4>(2,6-dichlorophenyl)-2-(2-methoxy-2--'Oxoethyl)-6-[2-(2- 
{[(trifluoromethyl)sulfonyl]amlno}phenyl)ethvl1-1,4-dihvdro-3.5-pyrldlned 

To a cooled solution of dimethyl 2-[2-(2-amlnophenyl)ethyl]-4-(2.6-dichlorophenyl)-6- 
(2-methoxy-2-oxoethyl)-1,4-dlhydro-3.5-pyridin8dicarboxylate (224.9mg/0.422mmol) and 
triethylamine (75^l/0.540mmol) in dichloromethane (8ml) was added dropwise 
10 trlfluoromethanesulfonic anhydride(72^il/0.439mmol) and stin-ed under N2 for 45 minutes. 
The mixture was added Ice and allowed to warm to room temperature. The whole was 
extracted with dichloromethane. washed with brine, dried over sodium sulfate, and 
concentrated In vacuo. The residue was purified by column chromatography on silica gel 
(Hexane:EtOAc=3:2 -1:1) to afford dimethyl 4-(2.6-dlchlorophenyi)-2-(2-methoxy-2-oxoethyl)- 
1 5 6-[2-(2-{[(trifIuoromethyl)sulfonyGamlno}phenyl)ethyl]-1 .4-dlhydro-3.5-pyridlnedicarboxylate as 
a pale yellow solid (235.9mg/84%). 

NMR (CDCI3) 6: 7.64 (d, 1H, J= 7.8 Hz), 7.42-7.38 (br. 1H). 7.30-7.16 (m, 6H) 
7.03(dd, 1H, J=7.6. 8.4Hz). 5.95 (s. 1H). 4.04 (d, 1H. J=17.3Hz). 3.78(s, 3H). 3.68(d. 1H, 
J=1 7.0Hz), 3.61 (s, 3H), 3.54(s, 3H), 2.98-2.80(m, 3H). 2.62-2.44(m. 1H) ppm. 
20 B. (4-(2,6-dichlorophenyl)-3.5-bis(methoxycarbonyl)-6-f2-(2-ffltrifiuoromethyl) 

sulfonyl]amino}phenyl)ethyl]-1 .4-dihydro-2-pyrldinyl}acetlc acid 

This compound was obtained according to a similar manner to that of examplel-E as 
a yellow amorphous. 

NI^R (CDCI3) 6: 9,57.9.43(br. 1H). 7.86(s, 1H), 7.51(dd, 1H. J=7.5,1.3H2). 
25 7.35(dd. 1H, J=7.1, 1.8Hz). 7.30.7.18(m, 4H), 7.06(t. 1H. J=7,9Hz), 6.00(s, 1H). 3.83(d, 1H, 
J=13.2Hz). 3.68(s, 3H). 3.61(s, 3H). 3.53(d. 1H, J=13.2H2). 2.96-2.78(m, 3H). 2.64-2.50(m, 
IN) ppm. 

C. Dimethyl 4-(2.6-dichlorophenyl)-2-(2-r4-(8-methyl-8-azabicyclo[3.2.1]oct-3-vl)- 
1-piperazinyl]-2-oxoethyi}-6-[2-(2-{[(trifluoromethyllsulfonvnamlno}phenvl)ethyl1-1,4-dihvdro- 
30 3,5-pyrid(nedicarboxyfate 

This compound was synthesized according to a similar manner to that of example1-F 
and quenched with buffer solution (pH 7.0. KH2P04/Na2B407) and brine, extracted with 
CH2CI2 and concentrated In vacuo. The residue was purified by crystallization (CH2CI2- 
hexane) to afford a yellow amorphous. 
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^H-NMR (DMSO-de) 5 8.61 (s. 1H). 7.32(d, 2H, J=7.9 Hz). 7.25(d. 1H. J=7.3H2). 
7.12(t, 1H. J=7.3Hz). 7.00(d,1H, J=7.5H2), 6.94(t, 1H, 7.7Hz), 6.68(t, 1H, J=7,3H2). 6.84(s, 
1H), 4,1 7(d. 1H. J=1 6.0Hz), 3.86-2.30(m. 25H). 2.20-2.00(m. 2H). 2.00-1 .68(m. 6H) ppm, 

HCI salt was prepared by a procedure similar to that described In example 1-H as a 
5 yellow solid. 

mp 218-220 X(dec.) 

IR (KBr)v„«c: 2951, 2573, 2341.1684. 1645, 1506. 1431, 1367. 1296. 1190, 1143, 
1 103. 1053, 966. 768, 606 cm\ 

^H-NMR (DMSO-de) 5 7,34(d. 2H, J=7.7 Hz), 7.30-7.20(br, 4H). 7.14(t, 1H, J=7,4 
10 Hz,), 5.86(s. 1H). 4.24(d, 1H. J=16.8 Hz,). 4.05-3.90(br. 2H), 3.80-2.40(m, 23H). 2.40-1.80{m, 
8H) ppm 

MS (m/z):842 (M+H)* 

Example 17 

Dimethyl 4-(2,6<iichlorophenyl)-2-(2*[4-(8-methyl-8-azabicycio[3,2.1]oct«3-ylM- 
15 plpera2inyll-2-oxoethvl}-6-{2-[2-(1-plperazlnvicarbonvl)phenyllethyl)-1,4-dihydro-3.5- 
pyridlnedicarboxylate 

A. Dimethyl2-[2-(2-{[4-(terf-butoxycarbonyl)-1-plperazlnyl]carbonyl}phenyl)ethyn- 
4-(2.6-dichlorophenyl)-6-{2-[4-(8-methvl-8-azabicyclo[3.2.11oct-3-yl)-1-piperazlnyn-2- 
oxoethyl}-1,4-dihydro-3,5-pyridinedicarboxylate 

20 To a solution of 2-[2-(4-(2,6-dichlorophenyl)-3,5-bls(methoxycarbonyl)-6-{2-[4-{8- 

methyl-8-azabicyclo[3.2.1]oct-3-yl)-1-plperazinyl]-2-oxoethyl}-1,4-dihydro-2- 
pyridinyl)ethyl]benzoic acid(695mg/0 J6mmol), terf-butyl 1 -piperazinecarboxylate 
(455mg/2.44mmol), bromo-tris-pyrrolldino-phosphonium hexafluorophosphate 

(356mg/0.76mmol). in CH2CI2 (8ml) was added dlisopropyl ethyl amine (425^l/2.44mmol) and 

25 stirred for 3days at room temperature. The mixture was quenched with H2O and extracted 
with CH2CI2. The organic layer was washed with brine, dried over sodium sulfate, and 
concentrated in vacuo. The residue was purified by column chromatography on NH2 gel to 
afford dimethyl 2-[2-(2-{[4-/e/f-butoxycarbonyll-1-plperazlnyl[carbonyl]phenyl)ethyl]-4-(2,6- 
dichlorophenyl)-6-{2-[4-(8-methyl-8-azablcyclo[3.2.1]oct-3-yl)-1-pipera2inyI]-2-oxoethyl}-1,4- 

30 dihydro-3,5-pyridinedicarboxylate (458.4mg/ 42%). 

^HNMR (CDCI3. 70X) 6: 8.10 (s. 1H).7.40-7.10(m. 6H). 6.96(t. 1H. J=8.4Hz). 5.99{s. 
1H). 4.00-3.65(br. 4H), 3.62-3.54(m. 4H). 3.52(s. 3H). 3.51 (s. 3H). 3.50-2.83(br. 12H). 2.63- 
2.42(m, 5H). 2.28(s, 3H). 2.02-1 .90(m. 2H), 1.75-1.60(m. 2H), 1.60-1.40(m. 4H), 1.46(s, 9H) 
ppm. 
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B. Dimethyl 4-(2.6-dichlorophenyl)-2-{2>r4-(8>methyi-8-azabicyclo[3.2.1]oct-3-yl)- 
1 -p{pera2inyl]>2>oxoethyl}-6-{2-[2-(1 >plperazinylcarbonyl)phenyl]ethyl)-1 .4'dlhydro-3.5-> 
py rid ined icarboxylate 

A mixture of dimethyl 2-I2-(2-{I4-{fert-butoxycarbonyl)-1- 
piperazlnyOcarbonyl}phenyl)ethyl]-4-(2,6KJIchlorophenyl>6^244-(8HTieU^ 
azablcycIo[3.2.1]oct-3-yl)-1-piperazinyl]-2-oxoethyl}-1,4<lihydro-3,5-pyri^ 
(368mg/0.41mmol) and 2N HCI aqueous solution (8ml/16mmol) was refluxed for 2 hours. 
After cooling down, the mixture was basitified with saturated NaHCOa aqueous solution and 
extracted with ethyl acetate. The organic layer was washed with brine, dried over sodium 
sulfate, and concentrated In vacuo. The residue was purified by column chromatography on 
NHz gel (CH2Cl2:MeOH=200:1-20:1) to afford dimethyl 4-(2,6-dlchlorophenyl)'2-{2-[4-(8- 
methyl-8-azabicyclo [3.2.1]oct-3-yl)-1-piperazinyO-2-oxoethyl}-6-{2-[2-(1- 
pIperazlnylcarbonyl)phenyl] ethyl}-1 ,4-dihydro-3,5-pyrldinedlcarboxylate as a yellow 
amorphous. 

^HNMR (CDCIs, 70"C) 5; 8.03 (s, 1H), 7.38-7.1 0(m, 6H). 6.95(t. 1H. J=8.3Hz). 5.99(s. 
1H). 4.00-3.68(br, 4H), 3.62-3,54(br. 4H). 3.53(8, 3H), 3.50(s. 3H), 3.30-3.12(br, 4H) 3.03- 
2.69(br, 8H), 2.63.2.40(m. 5H), 2.27{s. 3HX 2.05-1 .93(m, 2H),1.74-1.60(m, 2H). 1.59-1.46(m. 
4H) ppm. 

HCI salt was prepared by a procedure similar to that described in example 1-H as a 
yellow solid. 

mp 198-200 X(dec.) 

IR (KBr)vmax: 3300, 2966, 2363. 2343, 1695, 1624, 1508. 1435, 1288, 1190, 1110. 
1042,1005. 953, 768 crn\ 

MS (m/z):807 (M+H)* 

Example 18 

Dimethyl 4-(2,6-dlchlorophenyl)-2-r2-(2-{r2' 

(ethy!amino)ethoxy]methyl}phenyl)ethyl]-6-{2-[4-(8-methyl-8-azabicyclo[3.2.11oct-3-yl)- 
1-piperazlnyl]-2-oxoethyl}-1,4-dihydro-3,5-pyridinedlcarboxylate 

A. d[methvl4-(2.6-dtchlorophenyl)-2-f2-(2-(f2- 
(ethylideneamino)ethoxv]methyl}phenyi)ethyl]-6-(2-methoxy-2-oxoethylV1,4-dihvdro-3.5- 
pyridinedlcarboxyiate 

To a stirred solution of dimethyl 2-(2-{2-[(2-aminoethoxy)methyl]phenyI}ethyl)-4-(2,6- 
dichiorophenyl)-6-(2-methoxy-2-oxoethyl)-1.4-dihydro-3,5-pyrldinedlcarboxylate{2.0 g/3.38 
mmol) and moiecular sieves 3A powder(2.0 g) in chiorofoma(40 ml) was added 
acetaidehyde(328 mg/7.44 mmol) at. room temperature under nitrogen atmosphere. The 



wo 02/12235 




PCT/roO 1/01346 



reaction mixture was stirred for 3h. The reaction mixture was filtered and concentrated to give 
a yellow amorphous. This product was used for next reaction without purification. 

NMR (CDCI3) 5: 9.09(s. 1H), 7.69(q. J=4.9H2. 1H), 7.46-6.95(m. 7H). 6.05(s, 1H). 
4.60(d, J=10.4H2,1H), 4.51(d. J=10.4Hz.1H). 3.85-3.48(m. 6H). 3.70{s. 3H). 3.60(s. 3H). 
5 3.62{s. 3H), 2.95-2.70(m. 4H), 1 .89(d, J=4.9Hz, 3H) ppm. 

B. dimethyl4-(2.6-dichlorophenyl)-2-[2>(2-{[2- 
(ethvlamlno)ethoxv]methyl)phenyl)ethyi1-6-(2-methoxy-2-oxoethyl)-1.4-dihydro-3.5- 
pvrfdinedicarboxylate 

To an Ice-cooled stirred solution of NaBH4(192 mg/5.07 mmol) In MeOH(40ml) was 

10 added dimethyl 4-(2,6-dichlorophenyl)-2-[2-(2-{[2- 

(ethylideneamlno)ethoxy]methyl}phenyl)ethyl]-6-(2-methoxy-2-oxoethyl)-1 ,4-dihydro-3,5- 
pyridinedicarboxylate(ca, 2.09 g). The resulting solution was warmed to room temperature 
and stirred for 1.5 h. The reaction mixture was quenched with NaHCOa aq* extracted with 
dichloromethane. The organic layer was washed with brine, dried over MgS04, filtered and 

15 concentrated to give a crude mixture. This crude was purified by column chromatography on 
NH2 gel (Hexane:EtOAc=1 :1 ) to afford a yellow amorphous (1 .56 g/74% 2steps). 

NMR (CDCI3) 6 8.86(s, 1H). 7.46-6.96(m. 7H). 6.02(s, 1H), 4.56(s. 2H), 3.77- 
3.50(m, 4H), 3.71(s. 3H). 3.60(s, 3H). 3.52(s. 3H), 2.95.2.77(m, 6H), 2.59(q. ^7.1Hz, 2H). 
1.06(t, J=7.1Hz. 3H) ppm. 

20 C, dimethyl2-(2-[2-({2>r(teAr- 

butoxvcarbonyl)(ethyl)amino1ethoxy)methyl)phenyl]ethylM-(2.6-dichlorophenyl)-6-(2- 
methoxy-2-oxoethyl)-1,4"dihydro-3,5-pyridinedicarboxyiate 

To an ice-cooled stinred solution of dimethyl 4-(2,6-dichiorophenyi)-2-[2-(2-{[2- 
(ethylamino)ethoxy]methyl}phenyl)ethyl]-6-(2-methoxy-2-oxoethyl)-1,4-dihydro-3,5- 

25 pyridinedicarboxylate(700 mg/1.13 mmol) in dichtoromethane(50 ml) was added dl-f-butyl 
carbonate(297 mg/1.36 mmol) and trlethylamine(172 mg/1 JO mmol). The reaction mixture 
was warmed to room temperature and stin-ed for 1.5h. The reaction mixture was quenched 
with water. The separated organic layer was washed with water, dried over MgS04, filtered 
and concentrated to give a crude mixture. This crude was purified by column chromatography 

30 on silica gel (CH2Cl2:i^eOH=40:1) to afford a yellow amorphous(813 mg/quant.). 

NMR (CDCI3) 5 7.70-6.96(m. 7H). 5.99(s, 1H). 4.68(d, J=:11.5Hz, 1H), 4,57(d. 
J=11.5H2, 1H), 3,73-3.35(m. 8H), 3.70(s. 3H), 3.57(s, 3H). 3.52(s, 3H), 3.10-2.62(m. 4H). 
1 .27(5, 9H), 1 .08(t, J=6.9Hz, 3H) ppm. 

D. [6-{2-[2-((2-[(teAf-butoxycarbonyl)(ethyl)amino]ethoxy)methynphenyl]ethylM- 

35 (2,6-dichlorophenyl)-3,5-bis(methoxycarbonyl)-1.4-dlhydro-2-pyridinyllacetlc acid 
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This compound was prepared by a procedure similar to that described In example 1 
as a yellow amorphous. This product was used for next reaction without purification. 

E, dimethvl2-{2-[2>((2-f(ferf- 
butoxycarbonyl)(ethvl)amlno1ethoxy}methyl)phenyl]ethylM-(2,6-dichlorophenyl)-6-{2-r4-(8- 

5 methyl-8-azablcyclo[3.2,11oct-3-ylVlH3ipera2inyl1>2-oxoethvl)-1,4-dlhvdro-^ 
pyrldlnedicarboxylate 

This compound was prepared by a procedure similar to that described in example 1 
as a yellow amorphous. 

NIVIR (CDCI3) 5: 8.18(s, 1H), 7.34.6.97(m. 7H), 5.99(s. 1H). 4.63(s, 2H), 4.12(d. 
10 J=15.0H2. 1H). 3.75(d. J=15.0Hz, 1H). 3.62-3.20(m. 19H). 2.97-2.79(m, 4H). 2.64-2.43(m, 
5H), 2.28(s. 3H). 2.08-1 .98(m, 2H). 1 .76-1 .61 (m, 8H). 1.43(s, 9H). 1.06(t, J=6.9Hz. 3H) ppm. 

F. dimethyl4-(2.6-dlchlorophenyl)-2-f2-(2-(f2- 
(ethylamlno)ethoxy]methyl)phenyi)ethyn-6-{2-[4-(8-methyl-8-azabicyclor3.2.1]oct-3-yi)-1- 
plpera2inyi]-2>oxoethylM.4-dihvdro-3,5-pyridlnedlcarboxylate 

15 The solution • of dimethyl 2-{2-[2-({2^(terf- 

butoxycarbonyl)(ethyl)amino]ethoxy}methyl)phenyl]ethyl}-4-(2,6-dichlorophenyI)-6^2-[4-(8^ 
methyI-^-azabicycio[3.2. 1 ]oct-3-yi)-1 -pipera2inyl]-2-oxoethyl}-1 .4-dihydro-3,5- 
pyrldinedicarboxyiate{544 mg/0.61 mmol) and 2N-HCI(3 ml/6.0 mmol) in acetone{10 ml) was 
stirred at reflux temperature for 2h. The reaction was quenched with KzCOaaq and extracted 

20 with dichloromethane. The separated organic layer was dried over MgS04, filtered and 
concentrated to give a crude mixture. This crude was purified by column chromatography on 
NHagel (CH2Cl2:MeOH=200:1-100:1) to afford a yellow amorphous(392 mg/81%). 
Free base 

NMR (CDCI3) 5: 8.38(s. 1H). 7.36-6.97(m. 7H), 6.0Q(s, 1H), 4.62{s, 2H). 4.01(d, 
25 J=15.3Hz, 1H). 3.80(d, 7=15.3Hz, 1H), 3.69-3.61(m, 12H). 3.19(s, 2H), 2.94-2.78(m. 4H). 
2.65-2.44(m, 5H). 2.61(q. J=7,1Hz, 2H). 2.28(s, 3H), 2.01(m. 2H), 1.78-1.50{m. 8H). 1.08(t, 
J==7.1H2, 3H) ppm. 
Citrate Salt 
mp151**C 

30 IR(KBr)v„ttx : 3402. 2949. 1 695, 1 624. 1 508. 1 433. 1 292, 1 1 90. 1 1 03, 767 cm'^ 

MS (m/z): 796(M+H)* 

An Optical isomer of dimethyl 4-(2,6-dtchlorophenyl).2-[2-(2-{[2- 
(ethylamino)ethoxy]methyl}phenyi)ethyl]-6-{2-[4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)- 
1.pfperazinyIJ-2K)xoethyl}-1,4-dlhydro-3,5-pyridinedlcarboxylate 

35 The title enantiomer was obtained by chiral columm seperation of the racemate 

dimethyl 4-(2.6KJichlorophenyl^2-[2-(24[2-(ethylamino)ethoxy]methyl}phenyl)ethyl].6-{2-[4^^ 
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methyl-8-azablcyclo[3.2.1]oct-3-yl}-1-plperazinyl]-2-oxoethyl}-1.4-dihydro-3,5- 
pyrldinedlcarboxylate. The racemate was resolved by HPLC using a chiral pak (DAICEL 
CHIRALPAK AD-H, 4.6x250 mm). HPLC condition was as follows: 

Apparatus: Alliance with PDA detector. Waters 

5 Column temperature: 40''C 

Mobile phase: Hexane/EtOH/EtzNH ^ 85/15/0.1 

Detection: 220 nm 

Flow rate: I.OmL/min 
Injection volume: 5 ^iL 

1 0 Sample concentration: 1 .8 mg/mL 

Dissolving solvent: EtOH/H20=1 0/1 

Retention time of the title enantlomer was 10 minutes. 

Example 19 

Dimethyl 4-(2,6-dichlorophenyl)-2-{2-[4-(8-methyl>8-azabicyclo[3.2.1]oct-3-vlH- 
15 piperazinyn-2-oxoethyl}-6-[2-(2^[2-(1-pyrroiidinyl)ethoxylmethyl}phenyl)ethyll-1^ 
dihydro-3.5-pyridinedlcarboxylate monosuccinate 

A. 1 -{2-[(2-bromobenzyl)oxylethvl}pyrrolidine 

To a stirred suspension of potassium fert-butoxide (4.94g. 44.0 mmol) In anhydrous 
THF (60 ml) was added dropwise a solution of 1-pyrrolidineethanoI (5.07 g, 44.0 mmol) in 
20 anhydrous THF (20 ml) at 0°C. After 30 min at same temperature, to this was added dropwise 
a solution of 2-bromoben2yl bromide (10.0 g. 40.0 mmol) in anhydrous THF (20 ml) at 0°C. 
The reaction mixture was stirred at room temperature for 3h. Water and 1:1 mixture of ethyl 
acetate and hexane were added to the reaction mixture and organic layer was separated. 
The organic layer was washed with water, brine and dried over sodium sulfate. After filtration. 
25 the filtrate was concentrated in vacuo to afford the titled compound (1 1 .3 g, 99.3 %) as a pale 
yellow oil. 

CisHiaBrNO 

Exact Mass: 283.06 

Mol. Wt.: 284.19 

30 ^H NMR (CDCI3) 5: 7.56-7.45 (m. 2H), 7.35-7.24 (m. 1H). 7.18-7.08 (m. 1H). 4.61 (s, 

2H), 3.69 (t. J = 5.5 Hz, 2H), 2.76 (t. J = 5.5 Hz. 2H). 2.63-2.52 (m. 4H). 1.85-1.75 (m, 4H) 
ppm. 

B. Ethyl (2E)-3-(2-ff2-(1 -pyn-olldinyl )ethoxy]methvl>phenyl)-2-propenoate 

A mixture of 1-{2-[(2-bromobenzyl)oxy]ethyI}pyn-olidine (11. 3g, 39.7 mmol), ethyl 
35 acrylate (8.6ml, 79.4 mmol), potassium carbonate (13.7 g, 99.3 mmol), tetra-n- 
butylammonium bromide (12.8 g. 39.7 mmol), tri-o-tolylphosphine (483 mg. 1.59 mmol) and 
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palladium acetate (178 mg, 0.79 mmol) in toluene (40 ml) was stirred at room temperature. 
The resulting mixture was degassed under reduced pressure and replaced with nitrogen. The 
mixture was stirred at lOOX under nitrogen atmosphere for 15h. After cooling to room 
temperature, the catalyst was filtered through a pad of celite, and filter cake was washed with 
5 toluene then ethyl acetate. The filtrate was evaporated in vacuo and the residue was 
dissolved with ethyl acetate-hexane(1:1)(200 ml)-2N HCI aq. (50 ml). The aqueous layer was 
separated and the organic layer was extracted with 2N HCI aq. (40 ml). The combined 
aqueous layers were basified to pH 9-10 with 2N NaOH aq. at O^'C and extracted with ethyl 
acetate-hexane (1:1)(x 3). The combined solution was washed with water, brine and dried 

10 over MgS04. After filtration, the filtrate was concentrated In vacuo to give crude product (dark 
orange oil), which was purified by column chromatography on NH2 silica gel (500 g) 
(hexane/ethyl acetate 5/1-3/1 as eluent) to afford the titled compound (8.27 g, 69.0 %) as a 
yellow oil. 

CiaHasNOa 

1 5 Exact Mass: 303.1 8 

Mol. Wt.: 303.40 

NMR (CDCI3) 6: 8.01 (d, J = 16.0 Hz, 1H). 7.62-7.55 (m, 1H), 7.44-7.30 (m, 3H), 
6.38 (d, J = 16.0 Hz, 1H). 4.66 (s. 2H), 4,27 (q, J = 7.1 Hz. 2H), 3.65 (t, J = 6.1 Hz, 2H), 2.73 
(t, J = 6.1 Hz, 2H), 2.60-2.50 (m, 4H), 1.85-1.68 (m, 4H). 1.34 (t, J = 7.1 Hz, 3H) ppm. 
20 C. Ethyl 3-(2-([2-(1 -pyrroiidinyl )ethoxy]methyl}phenyl)propanoate 

A mixture of ethyl (2E)-3-(2-{[2-(1-pyrrolidinyl)ethoxy]methyl}phenyI)-2-propenoate 
(8.27g, 27.3 mmol) and 5% Pd/C (800 mg) in ethanol (50 ml) was hydrogenated under a 
hydrogen balloon for 3 h The reaction mixture was filtered through a pad of celite and the 
resulting Pd/C on the celite pad was washed with ethanol. The filtrate was evaporated in 
25 vacuo to afford the titled compound (8.10 g, 97.2 %) as a yellow oil. 
C18H27NO3 
Exact IVlass: 305.20 
Mol. Wt.: 305.41 

^H NMR (CDCI3) 6: 7.38-7.14 (m, 4H), 4.57 (s. 2H), 4.14 (q, J = 7.2 Hz. 2H). 3.61 (t. J 
30 = 6.1 Hz. 2H), 3.04-2.95 (m, 2H). 2.71 (t. J = 6.1 Hz. 2H), 2.67-2.58 (m. 2H). 2.59-2.48 (m, 
4H). 1 .85-1 .70 (m, 4H), 1 .24 (t, J = 7.2 Hz, 3H) ppm. 

D. 3-(2-{[2-(1-Pynroiidinyl)ethoxylmethyl}phenyl)propanolc acid 
The solution of ethyl 3-(2-{[2-(1-pyrrolldinyl)ethoxy]methyl}phenyl)propanoate (8.10 g, 
26.5 mmol) in ethanol (40 ml) and 5N NaOH aq. solution (32.0 mmol, 6.4 ml) was stirred at 
35 room temperature for 15h. The mixture was neutrallized with IN HCI-ethanol (32 ml) at OX. 
The solvents were removed by simple distillation procedure at -1 atom (oil bath temperature; 
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105-110 ''C). The residue was then diluted with acetonitrile (50 ml) and then the solvents 
were removed by distillation (oil bath temperature; 1 05-11 0°C) for azeotropic removal of 
water and ethanol until inner temperature 79.5 *C -80.5**C. The residue was then diluted with 
acetonitrile (60 ml) and dried over sodium sulfate. After filtration, the filtrate was evaporated in 
5 vacuo to afford the titled compound (quant.) as a dark yellow oil. 

C16H23NO3 

Exact IWass: 277.17 

Mol. Wt: 277.36 

NMR (CDCI3) 5: 8.27 (br s. 1H), 7.35-7.10 (m. 4H). 4.56 (s. 2H), 3.77 (t. J = 4.3 
10 Hz, 2H), 3.10-2.95 (m. 8H), 2.51 (t, J = 6.4 Hz. 2H). 1 .98-1 .86 (m, 4H) ppm. 

E Methyl 3-oxo-5-(2-{[2-(1-pyrroildinyl)ethoxy]methyl}phenyl)pentanoate 
To a stirred solution of 3-(2-{[2-(1-pyn-olldinyI)ethoxy]methyl}phenyI)propanoic acid 
(-26.5 mmol) In anhydrous dimethylformamide (50 ml) was added portionwise 
carbonyldiimidazole (CDI)(4.30 g, 26.5 mmol) at room temperature. The reaction mixture was 
15 heated at 50 ^'C for 40 min. After cooling to r.t., to the mixture was added magnesium chioride 
(2.78 g, 29.2 mmoi) then potassium methyl malonate (4.55 g, 29.2 mmol) at 0 "C. The 
reaction mixture was heated at 50*C for 15h. The mixture was quenched with ethyl acetate- 
hexane (1:1)(50 ml) and aqueous solution of tri-sodium citrate (21. 5g, 72.9 mmol) in water (90 
ml) and stirred at r.t. for 2h. The organic layer was separated and the aqueous layer was 
20 extracted with ethyl acetate-hexane (1 :1)(x 4). The combined solution was washed with water 
(x 3). brine, dried over MgS04 and concentrated in vacuo to afford the titled crude compound 
(7.65 g) as a dark yellow oil. 
C19H27NO4 
Exact Mass: 333.19 
25 Mol. Wt.: 333.42 

^H NMR (CDCI3) 5: 7.35-7.14 (m, 4H). 4.55 (s, 2H), 3.72 (s. 3H). 3.61 (t. J = 6.1 Hz, 
2H), 3.45 (s. 2H), 3.01-2.84 (m, 4H). 2.70 (t, J = 6.1 Hz, 2H). 2.58-2.49 (m, 4H), 1.83-1.73 (m, 
4H) ppm. 

F. Methyl3-(2.6-dichlorophenyl)-2-[3-(2-fr2-(1- 
30 pyrrolidinyl)ethoxy]methyl}phenyl)propanoyn''2-propenoate 

This compound was prepared by a procedure similar to that described In example 1- 
C as a dark yellow oil. 

C26H29Ci2N04 

Exact Mass: 489.15 
35 Mol. Wt.: 490.42 
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NMR (CDCI3) 5: 7.62 (s, 1H), 7.40-7.00 (m. 7H). 4.58 and 4.49 (each s. total 2H). 
3.85 and 3.62 (each s. total 3H), 3,67-3.55 (m. 2H), 3.20-2.84 (m. 4H), 2.75-2.66 (m, 2H). 
2.60-2.50 (m. 4H), 1.83-1.70 (m, 4H) ppm. 

G, Dimethyl 4-(2.6-dichlorophenyl)-2-(2- nnethoxy-2-oxoethyl)-6-r2-(2-{r2-(1- 
5 pyrrolidinyl)ethoxvlnriethyl)phenvi)ethyl1-1,4Klihydro>3,5-pyridinedlcarboxyte^^ 

This compound was prepared by a procedure similar to that described in example 1- 
D as a pale yellow amorphous. 
C33 H3aC I2N2O7 
Exact Mass: 644.21 
10 Mol. Wt.: 645.57 

NMR (CDCI3) 5: 7.83 (br s. 1H). 7.35-7.14 (m, 6H). 6.99 (dd, J = 8.3, 7.5 Hz. 1H), 
6.99 (s, 1H), 4.69 (d. J = 11.7 Hz. 1H). 4.57 (d, J = 11.7 Hz. IN), 3.71 (s. 3H). 3.58 (s. 3H). 
3.60-3.50 (m, 4H), 3.51 (s, 3H), 3.20-2.90 (m. 3H), 2.70-2.57 (m. 3H), 2.48-2.38 (m, 4H). 
1.80-1.67 (m, 4H) ppm. 
15 H, {4-(2.6-Dichlorophenyl)-3.5-bis(methoxycarbonyl)-6-[2-(2-fr2-f1- 

pyrrolidinyl)ethoxy]methyl}phenyl)ethyl1-1.4-dihydro-2-pyridinyl}acetlc acid 

This compound was prepared by a procedure similar to that described in example 1-E 
as a pale yellow amorphous. This product was used for next reaction without purification. 

L Dimethyl 4-(2,6-dichlorophenyl)-2-{2-f4-(8-methyl-8-azablcyclo[3.2.1]oct-3-yl)- 
20 1 ■piperazinyl]-2-oxoethyi}-6-[2-(2-(r2-(1 -pyrrolldinyDethoxylmethyllphenyDethylM ,4-dihydro- 
3,5'pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described in example 1-F 
as a yellow amorphous. 
C44H57CI2N5OQ 
25 Exact Mass: 821 .37 

Mol. Wt.: 822.86 

'H NMR (CDCI3) 6: 8.17 (br s. 1H). 7.36-7.14 (m. 6H). 7.05-6.95 (m. 1H), 5.99 (s, 1H), 
4.73-4.58 (m. 2H). 4.03 (d. J = 15.0 Hz. 1H), 3.82 (d. J = 15.0 Hz. 1H). 3.67-3.57 (m, 6H). 
3.56 (s, 3H), 3.53 (s. 3H). 3.25-3.15 (m. 2H). 3,00-2.45 (m. 15H). 2.28 (s. 3H). 2.07-1.95 (m. 
30 2H). 1.80-1.45 (m. 10H) ppm. 

J; Dimethyl 4-(2,6-dichlorophenyl)-2-{2-f4-(8-methyl-8-azablGyclo[3.2.1]oct-3-vi)- 
1 ■piperazinyil-2-oxoethylV6-[2-(2-{[2-(1 -pvnrolldinyi)ethoxylmethyl}phenyl)ethyl]-1 .4-dihvdro- 
3.5-pyridinedicarboxylate monosuccinate 

This compound was prepared by a procedure similar to that described in example 1- 
35 H as a pale yellow solid. 

IVlonosuccinic acid salt 
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mp 168 X{dea) 

IR (KBr)v^: 3383. 3080. 2949, 1693, 1647. 1576. 1508, 1435. 1290. 1227. 1194. 
1161.1115. 1101. 1053. 1034. 1001.766 cm\ 

MS(m/z):822(M+H)* 820 (M-H)* 
5 Example 20 

dimethyl 4*(2,6-dichlorophenyl)-2-{2-[4-{8-methyl-8-azablcycloI3,2.1]oct«3-yl)-1- 
piperazlnyll-2K>xoethyl}-6-[2-(2^[2-(4>moiphollnyl)ethoxy]methyl>phenyl)ethyll-1^« 
dlhydro-3,5-pyrldinedicarboxylate 

A. 4-(2-f(2"bromoben2vl)oxy]ethyi}morpholine 

10 This compound was prepared by a procedure similar to that described in example 15- 

A as a yellow oil. 

Ci3Hi8BrN02 
Exact Mass: 299.05 
Mol.Wt..: 300.19 
1 5 C. 52.01 ; H. 6.04; Br, 26.62; N. 4.67; 0, 1 0.66 

NMR {CDCI3) 6:7.50 (m. 2H), 7.31 (m, 1H). 7.14(m. 1H). 4.60 (s. 2H). 3.73 (t. J = 
4.4 Hz. 4H), 3.70 (t, J = 5.7 Hz. 2H). 2.65 (t. J = 5.7 Hz. 2H), 2.52 (t. J = 4.4 Hz. 4H) ppm. 

B. ethyl (2£)-3-(2-([2-(4-morphollnyl)ethoxy]methyl}phenyO-2-propenoate 

This compound was prepared by a procedure similar to that described in example 15- 
20 B as a brown oil. 

C18H25NO4 

Exact Mass: 319.18 

Mol.Wt.: 319.40 

C. 67.69; H, 7.89; N, 4.39; 0. 20.04 

25 ^H NMR (CDCI3) 8:8.00 (d. J = 16.0 Hz. 1H). 7.61-7.26 (m. 4H), 6.38(d, J = 16.0 Hz. 

1H). 4.65 (s, 2H). 4.27 (q. J = 7.2 Hz. 2H). 3.71 (m. 4H), 3.65 (m. 2H), 2.64 (m. 2H). 2.50 (m. 
4H), 1.34(t,J = 7.2 Hz. 3H) ppm, 

C. ethyl 3-(2-(r2-(4-morpholinyl)ethoxy]methyl}phenyl)propanoate 
This compound was prepared by a procedure similar to that described in example 15- 
30 C as a brown oil. 

C18H27NO4 

Exact Mass: 321.19 

Mol.Wt.: 321.41 

C, 67.26; H, 8.47; N, 4.36; 0. 19.91 
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NMR (CDCI3) 6: 7.36-7.19 (m, 4H), 4.57(s. 2H). 4.14(q. J = 7.2 Hz, 2H). 3.79 (m. 
4H). 3.70 (t. J = 5.7 Hz. 2H). 3.00 (t, J = 7.5 Hz. 2H), 2.71(t. J = 5.7 Hz. 2H), 2.62 (m. 6H), 
1.25 (t. J =7.2 Hz. 3H) ppm. 

D. 3-(2-([2-(4-morpholiny))ethoxy]methyJ}phenyi)propanolcacld 
5 This compound was prepared by a procedure similar to that described In example 15- 

C as a brown oil. 
C16H23NO4 
Exact Mass: 293.16 
Mol. Wt.: 293.36 
10 C. 65.51; H. 7.90; N. 4.77; O, 21.82 

^H NMR (CDCI3) 6: 9.07 (br, 1H). 7.34-7.21 (m. 4H). 4.51 (s. 2H). 3.81 (m. 4H). 3.73 
(t, J = 5. 3 Hz, 2H). 3.00 (t, J = 7.3 Hz, 2H), 2.82 (m, 6H). 2.57 (t. J = 7.3 Hz. 2H) ppm. 
i: methyl 5-(2-^[2-(4-morpholinyi)ethQxy]methyl}phenyl)-3-oxopentanoate 
This compound was prepared by a procedure similar to that described in example 3-B 
15 as a brown oil. 

C19H27NO5 

Exact Mass: 349.19 

Mol. Wt.: 349.42 

C. 65.31; H. 7.79; N. 4.01; O, 22.89 
20 ^H NMR (CDCI3) 6:7.35-7.15 (m, 4H). 4.54 (s. 2H). 3.73 (s. 3H). 3.71 (m, 4H). 3.61 

(m. 2H), 3.46 (s, 2H), 3.00-2.95 (m, 2H). 2.90-2.85 (m. 2H), 2.61 (m. 2H). 2.49 (m. 4H) ppm, 

F. methyl(221-3-(2.6-dichlorophenyn-2-r3-(2-(f2-(4- 
morpholinyl)ethoxy]methyl)phenvl)propanoyl1-2-propenoate 

This compound was prepared by a procedure similar to that described in example 1- 
25 C as a brown oil. This product was used for next reaction without purification. 

C26H2SCI2NO5 

Exact Mass: 505.14 

Mol. Wt.: 506.42 

C, 61.66; H, 5.77; CI. 14.00; N, 2.77; 0. 15.80 
30 'H NMR (CDCI3) 6: 7.63 (s. 1H), 7.36-7.05 (m, 7H), 4.58 and 4.48 (s. 2H), 3.86 and 

3.62 (s, 3H), 3.74-3.56 (m, 6H), 3.18-2.85 (m. 4H). 2.63-2.57 (m. 2H). 2.50-2.47 (m. 4H) ppm. 

G: dimethyl 4-(2,6-dichlorophenyi)-2-(2-methoxv-2-oxoethyl)-6-f2-(2-(f2»(4- 
morphoilnyl)ethoxy]methyi)phenvi)ethyiM,4-dihydro-3,5-pyridinedicarboxylate 

This compound was prepared by a procedure similar to that described In example 1- 
35 D as a yellow amorphous. 

C33H38CI2N2O8 
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Exact Mass: 660.20 
Mol.Wt: 661.57 

C, 59.91; H, 5.79; CI. 10.72; N, 4.23; 0, 19.35 

NMR (CDCI3) 6: 7.62 (s, 1 H), 7.30^.97 (m, 7H), 5.99 (s. 1 H). 4.67 (d, J = 1 1.7 Hz, 
5 1H). 4.62 (d. J = 11.7 Hz, 1H), 3.71 (s. 3H), 3.68 (s, 3HX 3.74-3.54 (m, 8H). 3.51 (s, 3H). 
3.15-2.93 (m, 3H), 2.77-2.67 (m, 1H), 2.57-2.53 (m, 2H). 2.42-2.35 (m, 4H) ppm. 

H. {4-(2,6-dichlorophenylV3,5-bls(methoxycarbonyl)-6-[2-(2-(f2-(4- 
morphol[nyl)ethoxy]methyi}phenyl)ethylI"1,4<lihydro-2-pyrid[nyl}acetlc acid 

This compound was prepared by a procedure similar to that described in example 1-E 
10 as a yellow amorphous. This product was used for next reaction without purification. 
C32H30C laN 
Exact Mass: 646.18 
Mol. Wt.: 647.54 

C, 59.35; H, 5.60; CI. 10.95; N. 4.33; 0. 19.77 
15 I, dimethyl 4-(2.6-dichlorophenyi)-2-f2-r4-(8-methvl-8-azablcyclor3.2.11oct-3-vl)- 

1"Plperazlnyll-2-oxoethyi)-6-[2-(2-{[2-(4-morpholinyl)ethoxy1methyl}phenyl)ethylM,4-dihydro- 
3,5-pyridinedicarboxyiate 

This compound was prepared by a procedure similar to that described In example 1-F 
as a yellow amorphous. 
20 Free base 

C44H57CI2N507 

Exact Mass: 837.36 
Mol. Wt: 838.86 

C, 63,00; H. 6.85; CI, 8.45; N. 8.35; O. 13.35 
25 NMR (CDCI3) 5 8.16 (s. 1H). 7.33-6.98 (m, 7H). 5.99 (s, 1H). 4.65 (s, 2H), 4.10 (d, 

J = 15.0 Hz. 1H). 3.76 (d. J = 15.0 Hz. 1H), 3.70-3.50 (m. 10H). 3.55 (s. 3H). 3.54 (s. 3H). 
3,28-3.15 (m. 2H). 3.02-2.83(m, 3H), 2.62-2.45 (m. 12H), 2.28 (s. 3H), 2.08-1,50 (m. 8H) 
ppm. 

Mono-succinate Salt 
30 mp122. 

IR(KBr)Vpa^: 3201, 2947. 2860. 1697. 1631. 1575, 1515. 1433. 1290. 1193. 1114, 
765 cm"^ 

MS (m/z): 838.28(M+H)* 

The chemical structures of the compounds prepared In the Examples 1 to 18 are 
35 summarized in the following table. 
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(wherein (A)n is 2,6.dichioro; and are methyl; Is hydrogen; Y is -(CH2)-; R^ is 8- 
methylbicyclo[3.2.1]oct-3-yl; and R^ is 2-substituted-phenyl.) 

TABLE 

5 

Ex. # Substituent of 2-position of phenyi moiety In R"^ 





1 


2-aminoethoxymethyl 




2 


2-aminoethoxy 




3 


3-aminopropoxy 


10 


4 


3-aminopropoxymethyl 




5 


phenylthiomethyl 




6 


3-dimethylaminopropyl 




7 


diethylaminomethyl 




8 


hydroxy 


15 


9 


morpholinomethyl 




10 


methylsulfonylamino 




11 


2-(2-oxo-pyiTolidinyl)ethoxy 




12 


terf-butoxycarbonylpiperazinylmethyl 




13 


2,2,2-trifluoroethylamino 


20 


14 


4-(methylamino)-4-oxobutanoyi-aminomethyl 




15 


2-diethylaminoethoxymethyl 




16 


trifluoromethylsulfonylamino 




17 


1 -piperidinylcarbonyl 




18 


2-(ethylamino)ethoxymethyl 


25 


19 


2-pyrrolidinoethoxymethyl 




20 


2-morphollnoethoxymethyl 
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CLAIMS 

1 . A compound of the formula 




(I) 

5 wherein A is independently halo; 

Yis -(CH2W, -C(OVor-S{0)s 

and are Independently alkyi; 
R^ is selected from 

(a) C7-14 azacycio-, azabicycio- or azatricyclo-alkyi, in which the nitrogen atom 
10 optionally has a substituent selected from alkyI, benzyl optionally substituted with one or 

two substituents independently selected from halo and halosubstituted-Ci^ alkyl. 
alkoxycarbonyl optionally substituted with one or two halogen atoms and Ci^acyl; 

(b) hydrogen, C1.7 alkyl optionally substituted with one or two substituents 
independently selected from hydroxy, amino, alkylamino, di-Ci^ aikylamino, pyridyl, 

15 carbamoyl, pyrrolidinylcarbonyl, alkylamlnocarbonyl, piperidinyicarbonyl, 

morpholinocarbonyl, 2-oxopyn'olidinyl, alkylsulfonylamino, cyano, Ci^ acylamino. 1,1- 
dioxolsothiazolinyl, 2-oxo-1.3-oxazolidlnyl. morpholino, C,^ alkyl-2-oxopyn-olidinyl. piperidinyl 
and oxo-piperidinyi; 

(c) piperidinyl optionally substituted on the nitrogen atom with Cm alkyl or Ci^ 
20 alkoxycarbonyl; 

(d) C5.14 cycloalkyi, bicycloalkyi or tricycloalkyi, the C5.14 cycloalkyi, bicycloalkyi or 
tricycloalkyi being optionally substituted with one or two substituents independently selected 
from 0x0, hydroxy, amino, Ci^ aikylamino. di-Ci-4 aikylamino. alkoxybenzamldo, 
morpholino and oxopyrrolidinyl; 

25 (e) C7.10 bicycloalkenyl, benzo-C5.7 cycloalkyi or heterocyclic optionally 

substituted with one or two substituents Independently selected from Ci^ alkyl and halo; and 
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(f) alkyl-C3.7 cycloalkyi, the cycloalkyi moiety being optionally substituted 

with one, two or three substituents Independently selected from cyano. amino-Ci^ alky!-, 
alkylamino-Cm alkyi-. Ci< acylamino-Ci^ alky!-. alkyl-sulfonylamino-Ci^ alkyi, amino, 
oxopyrrolldlnyl, C4.7 cycloalkylamino-Ci^ alkyl. di-Ci^ alkylamino-CM alkyK hydroxyl. 
5 carbamoyl, Ci^ acyl(Ci^ alkyl)amlno. acyl(CM alkyl)amino-CM alkyl. dl-Ci^ alkylamlno. 
pyrrolldinyl-CM alkyl, oxopyn-olidlnyl-d^ alkyl and di-CM alkylamino-C^ alkyl; 
R* is phenyl substituted at the 2-posltion with substituent selected from 

(a) Ciwt alkyl substituted with one, two or three substituents Independently 
selected from amino, amino-Cz^ alkoxy. phenylthio, alkyl-phenylthio, di-C^ alkylamlno- 

10 alkoxy, alkylamino-Ca^ alkoxy, C^^ alkylamino, di-dw, aikylamino. hydroxy. 

alkoxy. piperazinyl, oxopyrrolldlnyl. pyrrolidlnyl, alkylenedioxy, acyloxy, 0x0, 
morpholino, alkylamlnocarbonyl-Ci^ acylamino, alkoxycarbonyl-Ci^ acylamlno, 
alkoxycarbonylpiperazlnyl, C,^ acylplperazlnyl, alkylthlo. heterocyclic-CM alkoxy. (dl-Ci^ 
alkylamino){C3-7 cycloalkyl)CjM alkoxy, (C^ alkylaminoXCs-? cycloalkyl)C2^ alkoxy and 

1 5 (amino)(C3.7 cycloaIkyl)C2^ alkoxy; 

(b) C5.7 alkyl optionally substituted with one, two or three substituents 
Independently selected from amino, amino-Ca^ alkoxy. phenylthio, Cm alkyl-phenylthio, di- 
Cm aikylamino-Cz^ alkoxy. alkylamino-C2^ alkoxy, alkylamino. di-C^ alkylamlno, 
hydroxy. Cm alkoxy. piperazinyl, oxopyrrolldlnyl, pyn-olidinyl, Cau, alkylenedioxy. Ct^ acyloxy, 

20 0x0. morpholino, Cm alkylaminocarbonyl-Ci^ acylamino. Cm alkoxycarbonyl-Ci^ acylamino. 
Ct^ alkoxycarbonylpiperazlnyl, Ci^ acylplperazlnyl, Cm alkylthlo. heterocycllc-Ci^ alkoxy, (di- 
C,^ alkylamino)(C3.7 cycloalkyl)C2^ alkoxy. (Ci^ a]kylamino)(C3.7 cycloalkyOCg^ alkoxy and 
{amino)(C3.7 cycloalkyl)C2-4 alkoxy; 

(c) Cm alkoxy or Cm alkylthio. the Cm alkoxy or Cm alkylthlo being substituted 
25 with one. two or three substituents independently selected from amino. amlno-Cz^ alkoxy, 

phenylthio. Cm alkyl-phenylthio, dl-CM alkylamlno-Cz^ alkoxy. Cm alkylamlno-Cs-* alkoxy. 
Cm alkylamino, di-CM alkylamlno. hydroxy, Cm alkoxy. piperazinyl. oxopyrrolldlnyl. 
pyrrolidlnyl. Cz^ alkylenedioxy, Ct^ acyloxy. 0x0, morpholino, Cm alkylaminocarbonyl-Ci^ 
acylamino, Cm alkoxycarbonyl-Ci-e acylamino, Cm alkoxycarbonylpiperazlnyl, Ci^ 
30 acylplperazlnyl. Ct^ alkylthlo, heterocyclic-CM alkoxy, (di-CM alkylamino)(C3-r cycloalkyOCa^ 
alkoxy. (Cm alkylamino)(C3.7 cycloalkyOCz^ alkoxy and (amino)(C3.7 cycloalkyl)C2^ alkoxy; 

(d) C5.7 alkoxy or C5.7 alkylthio. the C5.7 alkoxy or C5.7 alkylthio being optionally 
substituted with one, two or three substituents independently selected from amino, amino-Ca-4 
alkoxy, phenylthio, Cm alkyl-phenylthio, dl-CM alkylamino-C2^ alkoxy. Cm alkylamlno-C2^ 

35 alkoxy, Cm alkylamlno, di-CM alkylamlno, hydroxy. Cm alkoxy, piperazinyl, oxopyrrolldlnyl, 
pyn-olldinyl, Cza alkylenedioxy, C^-e acyloxy, 0x0, morpholino, Cm aIkylamlnocarbonyl«Ci-6 
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acylamlno, C^^ alkoxycarbonyl-Ci^ acylamino, alkoxycarbonylpiperazinyl, Ci^ 

acylplperazinyl, Cu alkylthio, heterocyclic-Ci^ alkoxy, (di-Ci^j alkylamlno)(C3.7 cycIoaIkyl)C2^ 
alkoxy, (C^ alkylamino)(C3-7 cycloalkyl)CM alkoxy and (amino)(C3.7 cycloalkyOCa^ alkoxy; 

(e) amino. Ci^ alkylamino, acylamlno, aminoacetylamino, 

5 alkylsulfonylamino, halosubstituted-Ct^ alkylsulfonylamino. halosubstituted-Cm alkylamino or 
alkoxycarbonylaminoacetylamino; 

(f) piperazinylcarbonyl. morpholinocarbonyl, nitro, cyano, hydroxy, 
alkylsulfonyl, alkylsulfinyl or di-C^ alkylamlnosulphenyl; 

(g) alkylthio. Ci-e acylthlo. amlno-Ci^ acylthlo. C1-4 alkylsulfonylthio, 
1 0 haIosubstltuted-Ci-4 alkylthio or C1-4 alkoxyaminoacetylthio; 

(h) C2.7 alkenyl or C2.7 alkynyl. the C2.7 alkenyl or C2.7 alkynyl being optionally 
substituted with one, two or three substltuents independently selected from amino, C1.3 
alkylamino, di-C^ alkylamino. hydroxy, alkoxy, piperazinyl, oxopyrrolidinyl, pynrolldinyl, 
Cz^ alkylenedtoxy. halo, Ci-e acyloxy, 0x0, morpholino, C1-4 alkylamlnocarbonyl-Ci-e 

15 acylamlno, alkoxycarbonyl-Ci^ acylamino. alkoxycarbonylpiperazinyl, Ci-e 

acylpiperazinyl and alkylthio; and 

(I) C7.14 azacycloalkyi optionally substituted with one or two substltuents 
independently selected from 0x0 and alkyi; 
Is hydrogen or alkyl; 
20 m is 0, 1 or 2; and 

nis 0, 1,2, 3.4or5; 

or a phamnaceutically acceptable salt thereof. 

2. A compound according to claim 1, wherein the compound of fomiula (I), or 
pharmaceuticaliy acceptable salt thereof, has the following stereochemistry 



25 
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3. A compound according to claim 1 , wherein the compound of formula (I), or 
pharmaceutically acceptable salt thereof, has the following stereochemistry 




4. A compound according to claim 1 , 2 or 3, wherein 
5 A is independently fluoro or chloro; 

Yis -(CH2)„,; 

R'' and are independently methyl or ethyi; 

R' is C7.14 azacycio-, azablcycio- or azatricyclo-ail<yl, in which the nitrogen atom 
optionally has a substituent selected from Cm alkyi, benzyl optionally substituted with one or 
10 two substltuents independently selected from halo and halosubstltuted-CM alkyI, 
alkoxycarbonyl optionally substituted with one or two halogen atoms and acyl; 

R^ Is phenyl substituted at the 2-posltlon with substituent selected from 

(a) Cm alky! substituted with one, two or three substltuents independently 
selected from amino, amino-C2^ alkoxy, phenylthio, C^ alkyl-phenylthlo. di-Ci^ alkylamino- 

15 Ca^ alkoxy. C^ alkylamino-Ca^ alkoxy, C^ alkylamino, di-C^ alkylamino, hydroxy, C^ 
alkoxy, piperazinyi, oxopyrroiidinyi, pyrrolidinyl, C2-4 alkylenedioxy, Ci^ acyloxy, 0x0, 
morpholino. C^^ alkylaminocarbonyl-Ci^ acylamino, Ci^ alkoxycarbonyl-Ci^ acylamino, C^ 
alkoxycarbonylpiperazinyl, Ci^ acylpiperazlnyl, C^ alkylthio, heterocyclic-Ci^ alkoxy, (di-C^ 
alkylamIno)(C3.7 cycloalkyl)C2wi alkoxy, (Ci^ alkylamlno)(C3.7 cycioalkyi)C2-t alkoxy and 

20 (amino}(C3.7 cycioalkyl)C2^ alkoxy; 

(b) C5.7 alkyI optionally substituted with one, two or three substltuents 
Independently selected from amino, amino-C2^ alkoxy, phenylthio, C^ alkyl-phenylthio, di- 
Cm alkylamino-C2^ alkoxy, C^ alkylamino-Ca^ alkoxy. C^ alkylamino, di-C^ alkylamino, 
hydroxy, C^ alkoxy. piperazinyi, oxopyn-olidinyl, pynrolidinyl, C2-4 alkylenedioxy, Ci-e acyloxy, 

25 0x0, morpholino, Ci^ alkylaminocarbonyl-Ci^ acylamino, C^ alkoxycarbonyl-Ci^ acylamino, 
Cm alkoxycarbonylpiperazinyl. Ci^ acylpiperazlnyl. Cm alkylthio, heterocyclic-CM alkoxy. (dl- 



wo 02/12235 




PCT/roOl/01346 



Cm alkylamlno)(C3-7 cyc!oalkyl)C2uj alkoxy, (Cm alkylamino){C3,7 cycloalkyl)C24 alkoxy and 
(amino){C3.7 cycloalkyl)C2-4 alkoxy; 

(c) Ci^ alkoxy or C^^ alkylthio. the C^^ alkoxy or C^ alkylthio being substituted 
with one, two or three substltuents independently selected from amino, amino-C2-4 alkoxy, 

5 phenylthio, Ci-4 alkyl-phenylthio, dl-Ci^ alkylamino-C2-4 alkoxy, Ci^ alkylamino-C2w» alkoxy, 
Cm alkylamino, di-Cm alkylamino, hydroxy, Cm alkoxy, piperazinyl, oxopynrolldlnyl, 
pyn-olidinyl, C2^ alkylenedloxy, Ci^ acyloxy, oxo, morpholino, Cm alkylaminocarbonyl-Ci^ 
acylamino, Cm aikoxycarbonyl-Ci^ acylamino, Cm alkoxycarbonylplperazinyl, Ci^ 
acylpiperazinyl, Cm alkylthio, heterocyclic-CM alkoxy, (dl-CM alkylamino)(C3-7 cycloalkyl)C2-4 
1 0 alkoxy, (Cm alkylamino)(C3.7 cycloalkyl)C2^ alkoxy and (amlno)(C3.7 cycloaIkyl)C2-4 alkoxy; 

(d) C5.7 alkoxy or C5.7 alkylthio, the C5.7 alkoxy or C5.7 alkylthio being optionally 
substituted with one, two or three substltuents Independently selected from amino, amino-C2^ 
alkoxy, phenylthio, Ct^ alkyl*phenylthlo, dl-CM alkyiamlno-Cs^ alkoxy, Cm alkylamino-C2^ 
alkoxy, Cm alkylamino, di-CM alkylamino, hydroxy, Ci^ alkoxy, piperazinyl, oxopyrrolidinyl, 

15 pynrolidinyl, C2^ alkylenedloxy, Ci-a acyloxy, 0x0, morpholino, Cm alkylaminocarbonyl-Ci^ 
acylamino, Cm alkoxycarbonyl-Ci-e acylamino, Cm alkoxycarbonylpiperazinyl, Ci^ 
acylpiperazinyl. Cm alkylthio, heterocycIic-CM alkoxy. (di-CM a[kylamlno)(C3.7 cycloalkyl)C2-4 
alkoxy, (Cm alkylamino)(C3.7 cycioalkyl)C2^ alkoxy and (amino)(C3.7 cycloalkylA^ alkoxy; 

(e) amino, C^^ alkylamino, Ci^ acylamino, aminoacetylamino, Cm 
20 alkylsulfonylamino, halosubstituted-CM alkylsulfonylamino, halosubstituted-CM alkylamino or 

Cm alkoxycarbonylamlnoacetylamino; 

(0 plperazinylcarbonyl, morpholinocarbonyl, nitro, cyano, hydroxy, Cm 
alkylsulfonyl. Cm alkylsulflnyl or di-CM alkylaminosulphenyl; and 

(i) C7.14 azacycloalkyi optionally substituted with one or two substltuents 
25 independently selected from 0x0 and Cm alkyi; 
is hydrogen; 
m Is 1 or 2; and 
n is 1, 2 or 3. 

5. A compound acconjing to claim 4, wherein the azabicycio- or azatricyclo-alkyl 
30 group of Is in the exo orientation. 

6. A compound according to claim 4, wherein the azabicycio- or azatricyclo-alkyl 
group of R' is in the endo orientation. 

7. A compound according to claim 4, wherein 
(A)n is 2.6-dlchloro; Y is -(CH2)-; R^ and R^ are methyl; 

35 R' is C7.14 azacycio- or azabicyclo-alkyi, In which the nitrogen atom optionally has a 

substituent selected from Cm alkyI, benzyl optionally substituted with one or two substltuents 
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independentiy selected from halo and halosubstituted-Ci^ alkyi, alkoxycarbonyl optionally 
substituted with one or two halogen atoms and acyl; 

Is phenyl substituted at the 2-position with substituent selected from 
(a) alky! substituted with one, two or three substituents independently 

5 selected from amino, aniino-C2^ alkoxy. phenylthio. Cm alkyl-phenylthio, di-C^ alkylamino- 
C2-4 alkoxy, C1-4 a!kylamlno-C2^ alkoxy. alkylamino. di-C^ alkylamino, hydroxy, 
alkoxy, piperazlnyl, oxopyrrolldlnyl. pyn-olidinyl, C2-4 alkyienedloxy, acyloxy. 0x0. 
morpholino. alkylaminocarbonyl-Ci^ acylamino, Cm alkoxycarbonyi-Ci^ acylamino, Cm 
alkoxycarbonylpiperazinyi, Ci^ acylpiperazinyl, Cm alkylthio, heterocyclic-CM alkoxy, (di-CM 
10 alkylamino)(C3.7 cycloalkyl)C2^ alkoxy. (Cm alkylamino)(C3.7 cycioalkyl)C2^ alkoxy and 
(amino)(C3.7 cycIoalkyi)C2-4 alkoxy; 

(c) Cm alkoxy or Cm atkyithio, the Ci.^ alkoxy or Cm alkylthio being substituted 
with one, two or three substituents independently selected from amino, amino-C2^ alkoxy, 
phenylthio. Cm alkyl-phenylthio, di-Ct^ alkylamino-C2^ alkoxy, Cm alkylamino-C2^ alkoxy, 
15 Cm alkylamino, di-CM alkylamino, hydroxy, Cm alkoxy, piperazlnyl, oxopyrroiidinyl, 
pyrrolidinyl. Cz^ alkyienedloxy, Ci^ acyloxy. 0x0, morpholino, Cm alkylaminocarbonyl-Ci-e 
acylamino. Cm alkoxycarbonyl-Ci^ acylamino, Cm alkoxycarbonylpiperazinyi. Ci^ 
acylpiperazinyl. Cm alkylthio, heterocyclic-C,^ alkoxy. (di-Ctw, alkylaminoXCa-z cycloalkyl)C2-* 
alkoxy, (Cm alkylamlno)(C3.7 cycloalkyl)C2^ alkoxy and (amino)(C3.7 cycloalkyl)C2^ alkoxy; 
20 (e) amino, Cm alkylamino, Ci^ acylamino, aminoacetylamino, Ci^ 

alkylsulfonylamino, halosubstituted-CM alkylsuifonylamino, halosubstltuted-Ci^ alkylamino or 
Cm alkoxycarbonylaminoacetylamino; and 

(f) piperazinylcarbonyl. morpholinocarbonyl, nitro. cyano, hydroxy, Cm 
alkyisulfonyl, Cm alkyisulfinyl or di-CM alkylaminosulphenyl; 
25 and is hydrogen. 

8. A compound according to claim 7, wherein 

R^ is Ce-gazabicycloalkyl optionally substituted with CMalkyI, benzyl or Cm acyl; and 
R^ is phenyl substituted at the 2-position with substituent selected from the following 
(a) Cm alkyi substituted with one or two substituents Independently selected 
30 from amino, amlno-C2^ alkoxy, phenylthio. Cm alkyl-phenylthio, di-CM aikylamlno-C2^ 
alkoxy. Cm alkylamino-C2.4 alkoxy, Cm alkylamino, di-CM alkylamino, hydroxy, piperazlnyl, 
oxopynrolidinyl, pyntDlidinyl, morpholino. Cm alkyiaminocarbonyl-Ci^ acylamino, Cm 
alkoxycarbonyl-Ci^ acylamino. Cm alkoxycarbonylpiperazinyi, C3.7 heterocyciic-C,^ alkoxy 
and C1-6 acylpiperazinyl; 

(c) Ci^ alkoxy substituted with one or two substituents independently selected 
from amino, Cm alkylamino, di-CM alkylamino, hydroxy, piperazlnyl, oxopyrroiidinyl. 
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pyrrolidinyl, morpholino, Ci^ alkylaminocarbonyl-Ci^ acylamino. C^^ alkoxycarbonyl-Ci^ 
acylamino, Ci-4alkoxycarbonylpiperazlnyl and Ci^acylpiperazinyl; 

(e) amino, alkylamino, Ct^ acylamino, aminoacetyiamino, 
alkylsulfbnylamino, halosubstituted-Ci^ alkylsulfonylamino, halosubstituted-CM alkylamino or 

5 Ci^alkoxycarbonylaminoacetylamlno; and 

(f) piperazinylcarbonyl, hydroxy or di-C)^ alkylaminosulphenyl. 

9. A compound according to claim 8, wherein 

is selected from methlyiazabicycIo[3.2.1]octyl, ethyla2abicyclo[3.2.1]octyl and 
formylazabicyclo[3.2.1]octyl; and 

10 is phenyl substituted at the 2-position with substituent selected from 

ethylenedloxyethyl, aminoethoxymethyl, aminoethoxy. aminopropoxy, aminopropoxymethyl, 
phenylthiomethyl, (dimethylamino)propyl, diethylaminomethyl, hydroxy, morpholinomethyl, 
methanesulphonylamino, oxopyrrolidinoethoxy. t-butoxycarbonylpiperazinomethyl, 
trifluoroethylamino, methylcarbamoylpropanoylaminomethyl, diethylaminoethoxymethyl, 

1 5 triftjloromethanesulfonylamino, piperazinocarbonyl, ethylaminoethoxymethyl, 

pynrolidinoethoxymethyl, morpholinoethoxymethyl, plperidinoethoxy and 
dimethylamlnoethoxy, 

10. A compound according to claim 9, wherein R^ is selected from 8-methlyl-8- 
azabicyclo[3.2.1]oct-3-y!, 8-ethyl-8-azablcyclo[3.2.1]oct-3-yl and 8-formyl-8- 

20 azabicyclo[3.2.1]oct-3-yl. 

11. A compound according to claim 10, wherein the 8H7jethlyl-8- 
azabicyclo[3.2.1]oct-3-yl, 8-ethyI-8-azabicyclo[3.2.1]oct-3-yl or 8-fonfnyl-8- 
azablcyclo[3.2.1]oct-3-yl group of R' is in the exo orientation. 

12. A compound according to claim 10. wherein the 8-methlyl-8- 
25 azabicyclo[3.2.1]oct-3-yl, 8-ethyl-8-azabicyclo[3.2.1]oct-3-yl or 8-formyl-8- 

azabicyclo[3.2.1]oct-3-yl group of R' is In the endo orientation. 

13. A compound according to claim 1 selected from the group consising of: 
Dimethyl-2-(242-[(2-aminoethoxy)methyl]phenyl}ethyl)-4-(2,6--dlchlorophenyl)-6-{2-[4- 

(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)-1-piperazinyl]-2-oxoethyl}-1,4-dihydro-3,5- 
30 pyridinedicariboxylate; 

Dimethyl-2-{2-[2-(2"amlnoethoxy)phenyl]ethyl}-4-(2,6-dichIorophenyl)-6-{2-[4-(8- 
methyl-8-azabicyclo[3.2.1]oct-3-yl)-1-piperazinyl]-2-oxoethyI}-1 ,4-dihydro-3,5- 
pyridinedicarboxylate; 

DimethyI-2-{2-[2-(3-aminopropoxy)phenyl]ethyl}-4-(2.6-dichlorophenyl)-6-{2-[4-(8- 
35 methy/-8-azabicyclo[3.2.1]oct-3-yl)-1-plpera2inylJ-2-oxoethyl}-1,4-dlhydro-3,5- 
pyridinedicarboxylate; 
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Dimemyl-2-(2-{2-[(3-aminopropoxy)methyl]phenyl}ethyl)-4-(2.6-clich!orophenyl)-6-{2- 
[4-(8-methyl-8-a2abicyclo[3.2,1 ]oct-3-yl)-1 -piperazinyl]-2-oxoethyl}-1 .4-dihydro-3.5- 
pyridinedicarboxylate; 

Dimethyl-4-(2,6-dichlorophenyl)-2^2-I4-(8-methyl-8-azabi(yd^^ 
5 plperazinyl]-2^>xoethyl}^642-t(phenylsulfanyl)melhyl]phenelhy^^^ 
pyridinedicarboxylate; 

Dimethyl-4-(2,6-dichlorophenyl)-2-(2-{2-[3-(dimethylamlno)propyI]phenyO^ 
[4-(8-methyl-8-azabicycloI3.2,1 ]oct-3-yl>-1 -piperazinyl]-2-oxoethyl}-1 ,4-dlhydro-3,5- 
pyrldinecarboxylate; 

10 Djmethyl-4-(2.6Kjlchlorophenyl)-2-(2-{2.[(diethylamino)methyQphenyl}ethyl)^^^^ 

(8-me%l-8-azabicyclo[3.2.1]oct-3-yl)-1-pipera2inyl]-2-oxoemyl}-1.4«dihydro 

pyrldinedlcarboxylate; 

Dlmethyl-4-(2,6-dichlorophenyl)-2-[2-(2.hydroxyphenyl)ethyQ-6-^^^ 

azabicyclo[32.1]oct.3-yl)-i-i?iperazinyQ-2-oxoethyl}-1,4-dlhydro-3.6-pyrl^ 
15 Dimethyl-4"(2.6-dichlorophenyl)-242-[4-(8-methyl-8-azabicyd 

pipera2lnyn-2-oxoethyQ-6-[2-[2-(4-morpholinylmethyl)phenyl]ethyl]-1,4-^ 

pyrldinedlcarboxylate; 

Dimethyl-4-(2,6-dichlorophenyl)-2-{2-[4-(8-methyl-8-a2abicyclo[3.2.1]oct-3-yl)-^ 

pipera2inyl]-2-oxoethyl}-6-(2-{2-[(methylsulfonyl)aminolphenyl}ethyl)-1.^^^ 
20 pyridinedlcarboxylate; 

Dimethyl-4-(2,6-dlchlorophenyl)-2^2-[4-(8-methyl-8-a2abicydo[3.2.1]oc^^^^ 
plpera2inyO-2-oxoethyl}-6-(2-{2-[2-(2K)xo-1-pyrrolldlnyl)ethox^^ 
pyridlnedicarboxylate; 

Dlmethyl-2-[2-(2-{[4-(tert-butoxycarbonyl)-1-piperazlnynmethyl}phenyl)ethylH^ 
25 dichlorophenyl)-6-{2-[4-(8-methyl-8-a2abicydo[3.2.1]oct-3-yl)-1-piperazinyl]-2-^^^ 
dlhydro-3,5-pyridinedicarboxylate; 

Dimethyl-4-(2,6-dichloropheny))«2-{2-I4-(8-methyl-8-azabicydoI3.2.1]oct-3-yl)-^ 
plperazinyO-2.oxoethyl}-6-{2-{2-t(2.2.2-trifluoroethyl)amino]phenyl}e%^ 
pyridlnedicarboxylate; 
30 Dlmethyl-4-(2,6-dichlorophenyl)-2-{2-[2-<{[4-(methyianiino)-4- 

oxobutanoyl]amlno}nnethyl)phenyl]etliyl}-6H2-[4-{8-methyl-8-azabicyclo[3.2.11oc 
piperazinyl]-2-oxoethyl)-1,4-dihydro-3,5-pyridinedlcarboxylate; 

Dimethyl-4-(2,6-dlchlorophenyl)-2-[2-(2-{[2-(diethylanriino)ethoxy]methyl}phenyl)em^^^ 
6-{2-[4'(8-methyl-8-azablcydo[3.2. 1]oct-3-yl)-1 -pipera2inyl]-2-oxoethyl}-1 ,4-dihydro-3,5- 
35 pyridlnedicarboxylate; 
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4-(2,6-Dlchloro-phenyl)-2-{2-[2-(2Kjiethylamino-ethoxymethy!)-phenyl]-ethyl}-6-{2-^^^ 
(8-methyl-8-aza-blcyclo[3.2.1]oct-3-yl)-pipera2in-1-yl]-2-oxo-elh 
dicarboxylic acid dimethyl ester; 

Dimethyl-4-(2.6-dichlorophenyl)-2^2-[4-(8-methyi-8-azabicyclo[3.2,1^ 
5 plperazinyl]-2-oxoethyl}-6-[2-(2^[(trifluoromethyl)sulfonyl]amlno}phen 
pyridinedicarboxylate; 

Dimethyl-4-(2,6-dichlorophenyl)-2^2-[4-(8-methyl-8-azabicyclo[3.2.^ 
pipera2inyl]-2-oxoethyl}-6H2-[2-(1-plpera2inylcartonyl)phenyl]ethyl}-1.4-dih 
pyridinedicarboxylate; 

10 DimethyM-(2,6KJIchlorophenyl)-2-[2-(2-{[2-(ethy(amino)ethoxy]methyl}phenyl)em 
6-{2-[4-(8-methyl-8-azabicyclo[3.2. 1 ]oct-3-yl)-1 -plpera2inyl]-2-oxoethyl}-1 .4-dihydro-3.5- 
pyridlnedicarboxylate; 

Dimethyl-4-(2.6-dichlorophenyl)-2-[2-(2^[2-pyrrolidinoethoxy]rneth^ 
{2-[4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)-1-pipera2inyl]-2<)xoet^^^ 

1 5 pyridinedicarboxylate; 

Dlnriethyl-4-(2,6-dichIorophenyl)-2-[2-(2-{[2-morpholinoethoxy]metliyl}pfienyi)ethyl]^ 
{2-[4-(8-methyl-8-azabicycio[3.2.1]oct-3-yl)-1-pipera2inyl]-2-oxoethyI}-1,4-dlhydro-3,5- 
pyridinedicarboxylate; 

and pharmaceuticaily acceptable salts thereof. 
20 14. A compound according to claim 13 selected from the group consisting of: 

Dimethyl-2-(2^2-[(2-aminoethoxy)methyl]phenyl}ethyl)-4-{2.6Hjichlorophenyl 
{8-methyl-8-azablcycIot3.2.1]oct-^-yl)-1-piperazinyl]-2-oxoethyl}-1.4-dihydro-3,5- 
pyridinedicarboxylate; 

Dimethyl-4-(2,6-dichIorophenyl).2-(2-{2-[3-(dimethyiamino)propyi]phenyl}ethyl)-6^^ 
25 [4-(8-methyl-8-azabicyclo[3.2.1]oct-3-yl)-1-piperazinyl]-2-oxoethyl}.1,4-dihydro-3,5^ 
pyridinecarboxylate; 

Dimethyl-4-(2.6-dichlorophenyl)-2-(2-{2-[(diethylamino)methyl]phenyl}elhyl)-6-{2-[4- 
(8-methyl-8-azablcycio[3.2.1loct-3-yl)-1-piperazinyi]-2-oxoethyl}-1.4-dihydro-3,5- 
pyridinedicarboxylate; 

30 Dimethyl-4-(2.6-dichlorophenyl)-2^2-[4-(8-methy|.8-a2abicyclo[3.2.1]oct-3-yl)-1^ 
piperazinyl]-2K)xoethyl}.6-(2-{2.[(methyisulfonyl)amino]phenyI}ethyl)-1.4^^ 
pyridinedicarboxylate; 

Dimethyl-4-(2,6-dichlorophenyl)-2-{2-[4-(8-methyI-8-a2abicyclo[3.2.1]oct-3-yI)-1- 
piperazlnyl]-2-oxoethyl}-6-(2-{2-[2-(2-oxo-1-pyrrolldinyI)ethoxy]phenyl}ethyl)-1,4-dihydro-3.5- 
35 pyridinedicarboxylate; 
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Dimethyl-4--(2,6-dlchlorophenyI)-2-{2-[2-({[4-(methylaminoH- 
oxobutanoyl]amino}methyl)phenyl]ethyl}-6-{2-[4-(8-me%l-8-azabicydo[3,2.1]ocW^ 
piperazinyl]-2-oxoethyl}-1,4-dihydro-3,5-pyridinedicarboxylate; 

Dimethyl-4-(2,6<Jichlorophenyl)-2-[2-{2^[2-(diethylamino)8thoxy]methyl}^ 
5 6^2-[4-(8.methyl-8-azabicyclo(32.1]ocM-yl)-1-pipera2inyl]-2K)xoem 
pyridinedicarboxylate; 

4-(2.6-Dich(oro-phenyl)-2H2-[2-(2KJiethylamino-ethoxymethyl)-pheny^ 
(8-methyl-8-aza-bicyclo[3.2.1]ocW-yl)-pipei^in-1-yl]-2-^}xc)-eth^^ 
dicarboxylic acid dimethyl ester; 
10 DimethyM-(2.6-dichlorophenyl)-2-{2-[4-(8-methyl-8-a2abicyclo(3.2.1]oct-3-yl)-1- 
piperazinyl]-2-oxoelhyl}-6K2-[2-(1-piperazinylcarbonyI)phenyi]ethyl}-1.4-dihydro-3,5 
pyridinedicarboxylate; 

and pharmaceutically acceptable salts thereof. 

15. A compound according to claim 14, wherein said compound Is (4RX-)-4-(2,6- 
15 Dichloro-phenyI)-2^2-[2-(2-dlethylamlno-ethoxymethyi)-phenyl]-ethyl}-6-{2-[4-^^^ 

8-aza-blcyclo[3.2.1]oct-3-yl)-piperazin-1-yi]-2-oxo-ethyI}-1 ,4-dihydro-pyridine-3,5-dlcarboxylic 
acid dimethyl ester, or a pharmaceutically acceptable salt thereof. 

16. A compound according to claim 15, wherein said compound Is (4R)-(-)-4-(2,6- 
Dlchloro-phenyl)-2-{2-[2-(2-diethylamlno-ethoxymethyl)-phenyl]-ethyl}-6-{2-[4-(exo)-(8-methyl- 

20 8-aza-bicyclo[3.2.1]oct-3-yl)-piperazin-1-yl]-2-oxo-ethyl}-1.4Kiihydro-pyridine-3,5-dica^^ 
acid dimethyl ester, monosucclnic acid. 

17. A pharmaceutical composition for the treatment of disease conditions 
mediated by bradyklnin. In a mammalian subject, which comprises a therapeutically effective 
amount of a compound according to daim 1 and a pharmaceutically acceptable carrier. 

25 18. A pharmaceutical composition for the treatment of inflammation, rheumatoid 

arthritis, cystitis, post-traumatic and post Ischemic cerebral edema, liver cirrhosis, Alzheimer's 
disease, cardiovascular disease, pain, common cold, allergies, asthma, pancreatitis, burns, 
virus infection, head injury, multiple trauma, rhinitis, hepatorenal failure, diabetes, metastasis, 
pancreatitis, neovascularization, comeal haze, glaucoma, ocular pain, ocular hypertension or 

30 angio edema, which comprises a therapeutically effective amount of a compound according to 
claim 1 and a phamnaceutlcally acceptable cannier. 

19. A phannaceutlcal composition for the treatment of Amyotrophic lateral 
sclerosis, Huntington's disease, Parkinson's disease, multiple sclerosis, stroke, head trauma, 
post-surgical brain edema, brain edema (general), cytotoxic brain edema, brain edema 

35 associated with metabolic diseases, rheumatoid arthritis, osteoarthritis, migraine, neuropathic 
pain, pruritis, brain tumor, pseudotumor cerebri, glaucoma, hydrocephalus, spinal cord 
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trauma, spinal cord edema, neurodegenerative diseases, respiratory diseases, diuresis, 
natriuresis calciuresis, clironic obstructive pulmonary disease, post-traumatic brain injury, 
itching or sepsis, wliich comprises a therapeutically effective amount of a compound 
according to daim 1 and a phamiaceutically acceptable carrier. 
5 20. A method for the treatment of disease conditions mediated by bradykinin, In a 

mammalian subject, vi^hich comprises administering to said subject a therapeutically effective 
amount of a compound according to claim 1. 

21. A method for the treatment of inflammation, rheumatoid arthritis, cystitis, 
post-traumatic and post ischemic cerebral edema, liver cirrhosis. Alzheimer's disease, 

10 cardiovascular disease, pain, common cold, allergies, asthma, pancreatitis, burns, virus 
infection, head injury, multiple trauma, rhinitis, hepatorenal failure, diabetes, metastasis, 
pancreatitis, neovascularization, corneal haze, glaucoma, ocular pain, ocular hypertension or 
angio edema, in a mammalian subject, which comprises administering to said subject a 
therapeutically effective amount of a compound according to claim 1. 

15 22. A method for the treatment of Amyotrophic lateral sclerosis, Huntington's 

disease, Parkinson's disease, multiple sclerosis, stroke, head trauma, post-surgical brain 
edema, brain edema (general), cytotoxic brain edema, brain edema associated with metabolic 
diseases, rheumatoid arthritis, osteoarthritis, migraine, neuropathic pain, pruritis, brain tumor, 
pseudotumor cerebri, glaucoma, hydrocephalus, spinal cord trauma, spinal cord edema, 

20 neurodegenerative diseases, respiratory diseases, diuresis, natriuresis calciuresis, chronic 
obstructive pulmonary disease, post-traumatic brain injury, itching or sepsis, in a mammalian 
subject, which comprises administering to said subject a therapeutically effective amount of a 
compound according to claim 1 . 

23. A pharmaceutical formulation comprising a compound according to claim 1 , a 
25 pharmaceutically acceptable carrier and, optionally, one or more other pharmacologically 

active Ingredients. 

24. A compound of the formula 




R^OOC 



COOR^ 
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(») 

wherein A is Independently halo; 

Yis-(CH2)m-,-C(0)-or^(0)s 
Z is hydrogen, B\ky\ or metal; 
5 R"* and are independently alkyi; 

R** is phenyl substituted at the 2-positlon with substituent selected from 
(a) alkyI substituted with one, two or three substltuents independently 

selected from amino, amIno-Cz-* alkoxy. phenylthlo, Ci^ alkyl-phenylthio, di-C^ alkylamino- 
alkoxy, alkylamino-Cz^ alkoxy, alkylamino, dl-Ci^ alkylamino, hydroxy, 
10 alkoxy. piperazinyl, oxopyn-olidinyl, pyn-olidlnyl, C2-4 alkylenedioxy, acyloxy, 0x0. 
morpholino, Ci^ alkylamlnocarbonyl-Ci^ acylamlno. C1-4 alkoxycarbonyl-Ci-e acylamino, 
alkoxycarbonylpiperazlnyl, Ci-e acylpiperazinyl, aikylthio. heterocyclic-CM aikoxy, (di-Ciw$ 
alkylamlno)(C3.7 cycloalkyl)C2-» aikoxy, (C^ alkylamino)(C3-7 cycloalkyl)C2^ aikoxy and 
(amino)(C3.7 cycloalkyl)C2-4 aikoxy; 
15 (b) C5.7 alkyI optionally substituted with one, two or three substltuents 

Independently selected from amino, amino-C2-» alkoxy, phenyithio, Ci^ alkyl-phenylthio, di-Cv 
4 alkylamino-C2^ alkoxy, Cm alkylamino-Cz^ alkoxy, Cm alkylamino, di-CM alkylamino. 
hydroxy. Cm alkoxy, piperazinyi. oxopyrrolidinyl, pyrrolldinyl, C2-4 alkylenedioxy, Ci^ acyloxy. 
0x0, morpholino, Cm alkylaminocarbonyl-Cj^ acylamino, Cm alkoxycarbonyl-Cins acylamlno. 
20 Cm alkoxycarbonylplperazlnyi, C,^ acylpiperazinyl, Cm aikylthio, heterocyclic-CM alkoxy, (di- 
CM alkylamino)(C3.7 cycloalkyi)C2^ alkoxy, (Cm aikyiamino)(C3.7 cycioalkyl)C2-» aikoxy and 
(amino)(C3.7 cycloalkyl)C2^ alkoxy; 

(c) Ci^ alkoxy or Cm aikylthio, the Cm aikoxy or Cm aikylthio being substituted 
with one. two or three substltuents independently selected from amino. amino-C2^ alkoxy, 

25 phenyithio. Ci^ alkyl-phenylthio, di-CM aIkylamino-C2^ alkoxy, Ci^ alkylamino-Cz^ alkoxy. 
Cm alkylamino, di-Ci^ alkylamino. hydroxy. Cm alkoxy. piperazinyl, oxopynroiidinyl. 
pyrrolldinyl, C2^ alkylenedioxy, Ci-e acyloxy, 0x0. morpholino. Cm alkylaminocarbonyl-Ci-e 
acylamino, Cm alkoxycarbonyl-Ci^ acylamino. Cm alkoxycarbonylpiperazlnyl. Ci^ 
acylpiperazinyl, Cm aikylthio, heterocyclic-CM alkoxy, (di-CM aikyiamino)(C3.7 cycioalkyi)C2^ 

30 alkoxy, (Cm aikylamlno)(C3.7 cycloaIkyl)C2wj alkoxy and (amino){Ca.7 cycioalky!)C2^ alkoxy; 

(d) C5.7 alkoxy or C5.7 aikylthio, the C5.7 alkoxy or C6.7 aikylthio being optionally 
substituted with one, two or three substltuents independently selected from amino. amlno-C2-4 
alkoxy, phenyithio. Cm alkyl-phenylthio, di-Ci^ alkylamlno-C2^ alkoxy, Cm alkylamino-Cz^j 
alkoxy. Cm alkylamino, di-CM alkylamino, hydroxy. Cm alkoxy, piperazinyl, oxopyn*olidinyl. 

35 pyrroiidinyl, Cz^ alkylenedioxy. Ci^ acyloxy. 0x0, morpholino. Cm alkylaminocarbonyl-Ci^ 
acylamlno, Cm alkoxycarbonyl-Ci^ acylamlno. Cm alkoxycarbonylpiperazlnyl, Ci^ 
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acylpiperazlnyl, alkylthio, heterocycllc-Ciwi alkoxy, (cI1-Cm alkylamlno)(C3.7 cycloalkyl)C2^ 
alkoxy, {C^^ alkylamlno)(C3.7 cycloalkyl)C2-4 alkoxy and (amIho)(C3.7 cycloalkyOCa-^ alkoxy; 

(e) amino, alkylamino, acylamino, aminoacetyiamino, 
alkylsulfbnylamino, halosubstituted-CM alkylsulfbnylamino, halosubstituted-Ci^ alkylamino or 

5 Cm alkoxycarbonylaminoacetylamino; 

(f) piperazlnylcarbonyl, morpholinocarbonyl, nitro, cyano, hydroxy, 
alkylsulfonyl, CMalkylsulfinyl ordi-CMalkyiaminosulphenyl; 

(g) alkylthio, Ci^ acylthlo. amino-Ci^ acylthio, C1-4 alkylsulfonylthio, 
halosubstftuted-Ci^ alkylthio or C^^ alkoxyamlnoacetylthio; 

10 (h) C2.7 alkenyl or C2.7 alkynyl, the C2-7 alkenyl or C2.7 alkynyl being optionally 

substituted with one, two or three substituents independently selected from amino, C1-3 
alkylamino, dl-Ci^ alkylamino. hydroxy, alkoxy, piperazinyl, oxopyrrolidinyl, pyrrolidinyl. 
CzA alkylenedioxy, halo, acyloxy, 0x0, morpholino, alkylaminocarbonyl-Ci^ 
acylamino, C,^ alkoxycarbonyl-Ci^ acylamino, Ci^ alkoxycarbonylpiperazlnyl, 
1 5 acylpiperazinyl and alkylthio; and 

(i) C7.14 azacycloalkyi optionally substituted with one or two substituents 
Independently selected from 0x0 and alkyl; 
is hydrogen or alkyi; 
m Is 0, 1 or 2; and 
20 nisO, 1,2, 3.4or5; 

or a pharmaceutlcaliy acceptable salt thereof. 

25. A compound according to claim 24, wherein 

{A)„ is 2,6-dichloro; Y is -(CH2)-; Z Is hydrogen, alkyI, Li, K or Na, ; and R^ are 

methyl; 

25 R^ is phenyl substituted at the 2-position with substituent selected from 

ethylenedioxyethyl, aminoethoxymethyl, aminoethoxy, aminopropoxy, aminopropoxymethyl, 
phenylthiomethyl, (dimethylamlno)propyl, diethylamlnomethyl, hydroxy, morpholinomethyl, 
methanesulphonylamino, oxopyrrolldinoethoxy, t-butoxycarbonylpiperazinomethyl, 
trifluoroethylamino, methylcarbamoylpropanoylaminomethyi, diethylaminoethoxymethyl, 

30 trifuloromethanesulfonylamino. piperazinocarbonyl, ethylaminoethoxymethyl. 

pyrrolidinoethoxymethyl, morpholinoethoxymethyl, piperidinoethoxy and 
dimethylaminoethoxy; and 
R® is hydrogen. 

26. A process for preparing a compound of the formula 
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wherein A Is Independently halo; 

Yis -(CH2)a,-. -C(0)-or-S(0)-; 
5 Z Is hydrogen, alkyl or metal; 

and are independently alMl 
R^ is phenyl substituted at the 2-position with substituent selected from 

(a) alkyl substituted with one, two or three substituents independently 
selected from amino, amino-C2-4 aikoxy, phenylthio, Ci^ alkyi-phenylthio. di-C^ alkylamino- 

10 C2-4 aikoxy, alkylamino-C2-4 aikoxy, Cm alkylamino, di-Ci^ alkylamino. hydroxy, Cm 
. aikoxy, piperazinyl, oxopyn-olldinyl, pyrrolidinyl. Ca^ alkylenedioxy, Ci^ acyloxy, 0x0, 
morphollno, Ci^ alkylaminocarbony!-Ci^ acylamino, C^ aIkoxycarbonyl-Ci^ acylamino, C^ 
alkoxycarbonylplperazinyl, C,^ acylpiperazinyl, Cm alkylthio, heterocycllc-CM aikoxy. (dl-Ci^ 
aikylamino)(C3-7 cycloalkyOCz^ aikoxy, (Cm alkylamino)(C3.7 cycloalkyl)C2^ aikoxy and 

1 5 (amino)(C3.7 cycloalkyl)C2^ aikoxy; 

(b) C5.7 alkyl optionally substituted with one, two or three substituents 
Independently selected from amino. amino-C2-4 aikoxy, phenylthio. Cm alkyl-phenylthio. dl- 
Cm aikylamino-C2^ aikoxy. Ci^ alkylamlno-C2^ aikoxy, Cm alkylamino. di-CM alkylamino, 
hydroxy, Cm aikoxy, piperazinyl, oxopyrroiidinyl, pyn^olidinyl. C2-4 alkylenedioxy, Ci^ acyloxy, 

20 0x0, morphollno. Cm alkylaminocarbonyl-Ci^ acylamino, Cm aIkoxycarbonyl-Ci^ acylamino, 
Cm alkoxycarbonylplperazinyl. Ci^ acylpiperazinyl, Cm alkylthio. heterocycllc-CM aikoxy. (dl- 
Cm alkylamino)(C3.7 cycloalkyOCz^ aikoxy, (Ct^ alkylamino)(C3.7 cycloalkyl)C2^ aikoxy and 
{amino)(C3.7 cycloalkyl)C2-* aikoxy; 

(c) Cm aikoxy or Cm alkylthio, the Cm aikoxy or Cm alkylthio being substituted 
25 with one, two or three substituents independently selected from amino, amlno-C2-4 aikoxy. 

phenylthio. Cm alkyl-phenylthio, di-CM alkylamino-C2^ aikoxy. Cm alkyIamino-C2^ aikoxy, 
Cm alkylamino, di-CM alkylamino. hydroxy. Cm aikoxy. piperazinyl. oxopyrroiidinyl, 
pyrrolidinyl, C2^ alkylenedioxy, Ci^ acyloxy, 0x0. morphollno, Ci^ alkylaminocarbonyl-Ci^ 
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acylamino. alkoxycarbonyl-Ci^ acylamino, alkoxycarbonylplperazinyl, 

acylpiperazinyl, C^^ alkylthio, heterocycIic-Cm alkoxy, (dl-Ci-4 alkylamlno)(C3„7 cycIoalkyl)C2^ 
alkoxy. (Ci^ alkylamino)(C3.7 cycloalkyl)C2^ alkoxy and (amino)(C3-7 cyc!oalkyl)C2^ alkoxy; 

(d) Cs-r alkoxy or C^j alkylthio, the Cs-r alkoxy or C5-7 alkylthio being optionally 
5 substituted with one, two or three substituents independently selected from amino, amino-Ca^ 

alkoxy, phenylthio, Ci^ alkyl-phenylthio, dl-Ci^ alkylamino-C2-4 alkoxy, alkylamino-Ca^ 
alkoxy, C,^ alkylamino, dl-C^ alkylamino, hydroxy. Ci^ alkoxy, plperazinyl, oxopyn-olidinyl. 
pyrrolldlnyl, €2^ alkylenedioxy, acyloxy, 0x0, morpholino, alkylaminocarbonyl-Ci^ 
acylamino, alkoxycarbonyl-Ci^ acylamino, alkoxycarbonylplperazinyl, 

10 acylpiperazinyl, alkylthio. heterocyciic-CM alkoxy, (di-Ci^ alkylamino)(C3.7 cycIoalkyOCa^ 
alkoxy, (Ci^ alkylaminoXCa./ cycloalkyl)C2-4 alkoxy and (amino)(C3.7 cycloalkyl)C2^ alkoxy; 

(e) amino, C1-4 alkylamino. acylamino, aminoacetylamino, C^^ 
alkylsulfonylamino, halosubstltuted-CM alkylsulfonylamino, halosubstituted-CM alkylamino or 
Ci^ alkoxycarbonylaminoacetylamino; 

15 (f) piperazlnylcarbonyl, morpholinocarbonyl, nitro, cyano, hydroxy, 

alkylsulfonyl, Ciwj alkylsulfinyl ordi-Ci^alkylaminosulphenyl; 

(g) C1-4 alkylthio, acylthio, amino-Ci^ acylthio. Cm alkylsulfonylthio. 
halosubstituted-CM alkylthio or alkoxyaminoacetylthio; 

(h) C2-7 alkenyl or C2-7 alkynyl, the C2-7 alkenyl or C2-7 alkynyl being optionally 
20 substituted with one, two or three substituents independently selected from amino. 

alkylamino, dl-C^ alkylamino, hydroxy, alkoxy, plperazinyl, oxopyrrolidlnyl. pyn-olidinyl. 
C2-* alkylenedioxy, halo, Ci^ acyloxy, 0x0, morpholino. alkylaminocarbonyl-Ci^ 
acylamino, alkoxycarbonyl-Ci-e acylamino. alkoxycarbonylplperazinyl, 

acylpiperazinyl and alkylthio; and 
25 (i) C7.14 azacycloalkyi optionally substituted with one or two substituents 

independently selected from 0x0 and Cm alkyi; 
is hydrogen or Cm alkyI; 
m is 0. 1 or 2; and 
nIsO, 1,2, 3, 4 or 5; 
30 or a pharmaceutically acceptable salt thereof, comprising 

(a) reacting a compound of formula R^-X' (V-3') wherein X' is halo or 
trifluoromethanesulfonate. and R^ is as defined above, with a compound of fonnuia CH2=CH- 
COOH or CH2=CH-C00R\ in the presence of Pd Catalyst, to obtain a compound of formula 
R^-CH2=CH-C00H (V-2) or R^-CH2=CH-C00R^ 
35 (b) reducing the compound of fonnuia R^-CH2=CH-COOH (V-2) or R'*-CH2=CH- 

COOR^ to obtain a compound of formula R^-(CH2)2-COOH (V-1') or R^-(CH2)2-COOR^ 
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(c) hydrolyzing the compound of formula R''-(CH2)rC00R' to obtain a 
compound of fomnula R^-{CH2)2-COOH (V-V); 

(d) decarboxylative carbon acylating a compound of formula CH3O2CCH2COOK 
with the compound of formula R*-{CH2)2-COOH (V-V) to obtain a compound of formula 

R^OOCv 



wherein R\ R* and Y are as defined above; 

(e) reacting the compound of formula (V) with a compund of formula 




(V) 





R'OOC 




|-(A)„ 



,4/ 



Y 



R' 



(VII) 

wherein R\ R^, Y, A and n are as defined above; 

(f) reacting the compound of formula (VII) with a compound of formula 
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(VIII) 

wherein R^, and Z are as defined above, to obtain a compound of the fomiula (II). 
27. A process according to claim 26, wherein 

(A)n is 2,6-dichloro; Y is -(CH2)-; Z is hydrogen, all<yi. Li. K or Na, ; and are 

methyl; 

R^ Is phenyl substituted at the 2-position with substituent selected from 
ethylenedloxyethyl, aminoethoxymethyl, aminoethoxy, amlnopropoxy, aminopropoxymethyl, 
phenylthiomethyl. (dimethylamino)propyl. diethylamlnomethyl, hydroxy, morpholinomethyl, 
methanesulphonylamino. oxopyrrolldinoethoxy. t-butoxycarbonylpiperazinomethyl, 
trifluoroethylamino. methylcarbamoylpropanoylaminomethyl, diethylaminoethoxymethyl, 
trifuloromethanesulfonylamino, piperazinocarbonyl, ethylamlnoethoxymethyi, 

pyn-olidlnoethoxymethyl, morpholinoethoxymethyl, piperidinoethoxy and 
dimethylaminoethoxy; and 

R® is hydrogen. 
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